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Section 1 
SUMMARY 

There is evidence that forward radiated fan noise data taken during static test 
situations do not agree with aircraft engine flight data. In particular, static tests 
generally produce a significantly higher tone at blade passage frequency than that 
measured during flight. The present report describes an experimental program carried 
out to investigate two types of inlet disturbances which may be partially responsible for 
this discrepancy— large-scale turbulence and inlet vortices. 

The anechoic chamber employed for these tests nominally drew air through the 
floor, ceiling, and all walls (except the wall in the immediate vicinity of the fan inlet 
duct). The baseline chamber was thus designed to provide a porous-box type of 
arrangement. Far-field acoustic measurements were made to determine the baseline 
forward radiated fan noise. In addition, a pair of cross-element hot-film probes 
provided measurements of the axial and transverse mean velocities and turbulence 
intensities of the inlet flow field ahead of the rotor. One of the hot-film probeg was 
mounted on an actuator which allowed circumferential ..tapping around a ISO'^ arc 
within the inlet. Similarly, inlet flow field mappings ahead of the rotor were carried 
out while the artificially created inlet vortices or lai^e-scale turbulence were present, 
to determine the change in the flow and turbulence structure caused by these 
distortions. The extent of the influence of the artificially created inlet disturbances on 
the measured forward-radiated fan noise was obtained by direct comparison of their 
far-field acoustic results with the baseline measurements. 

Far-field acoustic results indicated significant increase (up to 4 dB) in the blade 
passage tone levels for subsonic tip speeds when the distortions were present. The noise 
level changes were insignificant at supersonic speeds because of the domination of 
multiple pure tones. 

The ground vortices were generated by installing a simulated ground plane 
directly beneath the fan inlet. The hot-film results obtained with this arrangement 
clearly showed the orientation and location of the incoming ground vortices and the 
associated increases in both axial and transverse turbulence intensities. 

The large-scale inlet turbulence was achieved by eliminating the porous-box 
feature of the test chamber. Turbulence length scales were increased by a factor of 2 
to 4 with this arrangement. Further analyses of the hot-film data showed evidence of 
the eddy stretching which usually occurs during static testing. 

Substantial inlet distortions were also detected during the testing of the baseline, 
porous chamber configuration. These disturbances were attributed to a reverse flow 
that occurred on the exterior cowl of the test setup. Because the baseline was 
contaminated in this manner, the increased noise levels due to the intentionally 
generated disturbances were not as great as they otherwise might have been. In a 
follow-up program, an attempt is being made to eliminate the disturbances related to 
the exterior cowl. 
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Section 2 
INTRODUCTION 


The initial rneasiirement of the neoustie sifrnature of a devclopmontM] aircraft 
enpine is commonly made during a static test situation. It is then normal procedure to 
use these data to project to an in-flight situation in order to predict the actual noise 
level during flight conditions. However, it has been established (Refs, l-.11 that, even 
with all known corrective factors (e.g., dynamic effect and atmospheric attenuntionl 
applied to the static measurements, projections of forward radiated noise based on 
static tests are at variance with actual aircraft engine flight data. An example of such 
a projection (Ref. 1) is town in Figure 1, where General F.lectric CFfi-fi ground static 
engine data were used to predict the nci0-10 flight sound pressure levels. In the 
forward (inlet) quadrant, such as the approach condition shown in Figure 1, a significant 
discrepancy occurs. In particular, the static tests generally yield a significantly noisier 
blade-passage-frequcncy (BPF) tone and higher (harmonic) frequencies than are actually 
measured in flight. The difference at RPF for the low power setting shown in Figure 1 
is about 8 dfl. At higher speeds (takeoff conditions) the effect is generallv less, about 2 
to 4 dR. Since it is believed that the fan inlet noise is being reduced in going from 
static to flight conditions, earlier a.ssessments of fan inlet noise based on static d.ita 
have probably been misleading. 



FREQUENCY, Hz 

Figure 1. Comparison of Flight and Projected Static Inlet Noise Spectra^'^ 

There are several aspects to the impact of the incorrect evaluation of fan inlet 
noise levels in aircraft engines. For instance, some potentially worthwhile fan source 
noise reduction concepts may have been gi.en less consideration than they dost-rved, or 
been actually abandoned, because the noise generation during static test was dominated 
by a source not present in flight. Some source noise reduction concepts, such as the 
proper selection of vane-blade ratios, increased vane-blade spacings, and vane lean, rely 
heavily on reducing the rotor-stator interaction as a source noise mechanism (Ref. 4). 
However, some negative reaction to these methods of source noise reduction may have 
resulted because, when they were tested statically, the fan inlet noise was dominated by 
the interaction of the rotor with inlet disturbances, rather than rotor-stator interaction. 
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A further disturbing ramification of the statie-to-flight noise level discrepancy is 
the possible misuse of engine development funds due to the improper identification of 
the source of a noise problem. This might result in the investigation of a problem when, 
in fact, none exists. 

There may be an initial opposition to all static engine acoustic tests based on the 
above considerations. Yet the static test remains a necessary ingredient in any fan 
noise reduction program, for practical as well as economic reasons. Therefore, instead 
of eliminating all static acoustic tests, it is important to explore and remove the causes 
of the static-to-flight discrepancy, with the objective to gi’ e more certainty to aircraft 
engine flight noise projections. Several methods of s.mulating flight in a static 
situation have been attempted (Refs. 5, 6) but to date each one seems to have its own 
drawbacks. 

Several explanations have been given for the decrease in fan inlet noise level 
during flight, the so-called "in-flight effects." (The commonly used expression "in-flight 
effects" is actually misleading; it is the increase in noise levels during static tests, not 
the decrease during flight, which causes the static-to-flight discrepancy.) These 
explanations all relate to the widely accepted belief that the inlet flow disturbances 
that are ingested by the engine and interact with the rotor while it is being tested 
statically, leading to rotor interaction noise, do not occur or ape greatly reduced during 
flight. Cumpsty and Lowrie (Ref. 7) demonstrated that the alteration in character of 
inlet disturbances with forward speed can indeed produce significant in-flight reductions 
of BPF tones compared with the levels recorded during static tests. Several sources 
have been commonly suggested for the inflow disturbances during ground static tests 
(Figure 2): wakes shed from test-stand supports; ambient air turbulence (including wind 
disturbances); and ground vortices. 



Figure 2. Inlet Flow Disturbances Which Occur During Ground Static Tests 
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Many researchers (Refs. 8-14) have suggested how one or more of these 
disturbances can lead to increases in the BPF pure t'^ne and its harmonics. It was 
observed during ground static tests carried out at NASA Lewis Research Center (Ref. 8) 
that wakes shed by support structures can lead to substantially higher BPF tone levels. 
Essentially the same fan was tested in rear drive and front drive. During the front- 
drive installation, distortion of inlet airflow by a test-stand support structure resulted 
in more nonuniform inflow. Accompanying far-field acoustic measurements indicated 
more than a 10 dB increase in fan-generated BPF tone sound pressure level (SPL) above 
the cleaner rear-drive installation. 

An investigation carried out at NASA Ames Research Center (Ref. 9) indicated 
the significance of the role played by the length scale of fan inlet turbulence on rotor- 
generated noise. It was found that the reduction of the ambient turbulence length scale 
to less than one rotor pitch was accompanied by approximately a 10 dB reduction in the 
sound pressure level of the BPF tone and its first harmonic. Hanson (Ref. 10- 12) has 
pointed out that, when an engine is being tested statically outdoors, ambient air is being 
drawn into the inlet from all directions as in classical sink flow. Therefore, 
atmospheric turbulence eddies, which are initially almost isotropic, are stretched into 
long, thin "sausages” of turbulence (Figure 2). Hanson has been very successful in 
measuring such disturbances. 

These stretched eddies appear to the rotor sis almost steady distortions and are a 
highly effective mechanism of noise generation as they interact with the rotor. This 
noise mechanism does not exist during flight, since air ingested by the engine originates 
in a comparatively small cylindrical tube ahead of the inlet, with minimal eddy 
stretching (Figure 2, inset). Additional experiments at NASA Ames, carried out in a 
wind tunnel in an attempt to simulate the effects of flight, further demonstrated the 
importance of inflow turbulence on fan inlet tone noise (Ref. 5). Again, an increase in 
the turbulence length scale was accompanied by an increase in the blade-passage- 
frequency SPL level. 

Ground vortices, when they exist, can also produce a type of almost steady inlet 
distortion on the rotor. The existence and strength of ground vortices depend on such 
factors as imet height above the ground and ambient wind conditions. The impact which 
theafe ground vortices have on fan Inlet noise is likely to be similar to the influence of 
the stretched inflow turbulence described above. This has recently been demonstrated 
by Hodder (Ref. 14). 

The experimental program described in this report was performed at General 
Electric Corporate Research and Development in order to further investigate some of 
these possible causes for the static-to-flight noise discrepancy and help answer the 
fundamental question of in-flight cleanup. The main objective of this program was to 
provide data which would determine the extent of the inhuence of inlet ground vortices 
and large-scale turbulence on the forward radiated fan noise measured at a static test 
facility. An aerodynamic investigation of fan inlet disturbances was performed in 
conjunction with acoustic measurements. While inlet ground vortices or large-scale 
inlet turbulence were being generated intentionally in an anechoic test chamber, far- 
field noise measurements were taken. In addition, by means of a specially built 
actuator device, circumferential and radial mappings of the inlet were carried out with 
hot-film equipment in order to determine the change in the inlet flow caused by such 
inflow disturbances. 
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Section 3 

TEST DESCRIPTION 


TEST FACILITY DESCRIPTION 


The test program was conducted in on ancchoic chamber at the Aero/ Acoustic 
Laboratory of General Electric Corporate Research and Development, in Schenectady, 
New York. Figure 3 is a schematic diagram of the facility, and Figure 4 is a photograph 
showing the inside of the facility. This anechoic chamber was carefully designed to 
simulate free-field acoustic operation. All walls, floor, and ceiling ere covered with an 
array of 0.71 m (28 in.) high polyurethane foam wedges, to provide less than ^ 1 dR 
standing wave ratio at 200 Hz. A distinguishing feature of the facility is that the walls, 
floor, and ceiling are porous. This porous-box arrangement is achieved by a manifolding 
system whereby flow is distributed from a filter house through 15.2 cm (6 in.) deep, U- 
shaped channels surrounding the chamber. The array of foam wedges is secured to the 
tops of the channels, and airflow enters the chamber by passing through small openings 
between the wedges. Such an aspirating chamber arrangement is intended to 
significantly reduce inflow distortion to the fan. The ancchoic chamber is 
approximately 10.7 m ^35 ft) wide by 7.6 m (25 ft) long by 3.1 m (10 ft) high, measured 
from the tips of the foam wedges. 



Figure 3. Schematic of the Aero/Acoustic Laboratory 
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Figure 4. Overall View of the Acro/Aeoustic Laboratory 


The test vehicle used in this investigation was the NASA Lewis 0.504 m (20 in.) 
diameter fan model designated as Rotor 11. The stator set and easing were 
manufactured by General Electric. The overall stage has the design characteristics 
indicated in Table 1 and the fan performance map is shown in Figure 5. This test 
vehicle supplied both the air flow and sound source. 


The fan inlet was u cylindrical hardwall duet with a length-to-diametcr ratio of 
approximately 0.8. A vehicle layout drawing is shown in Figure fi. All configurations 
were tested with the standard GE bellmouth, shown in Figures 4 and fi. 


INSTRUMENTATION 


Both acoustic and aerodynamic measurements were made. The former involved 
anechoic chamber far-field noise measurements, which were provided by an array of 
twelve 0.635 cm (0.25 in.) diameter far-field microphones (B&K 4135) located on a 
5.2 m (17 ft) radius arc, centered one rotor diameter upstream of the rotor front face. 
The microphones were arranged at 10° intervals from 0° to 110° relative to the fan 
centerline (see Figure 3). 
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Table 1 

TEST FAN STAGE DESIGN CHARACTERISTICS 


Rnlor Inlt'l Tip Oiimu'Uv 
Pressure Riitm 
Rolor [iliitie Numhei 
Si.ilnr V.ine Numf»*r 
VtirielikKle K«MK) 
tiuidi* Vctni's 

Rotor Inlet Hul) fifi Riulius Kiitio 
Rotor SI, )tof hpSfi.um^* 

Roltir R(jtatiN<‘ Sfierd 
Rotor Ii|) Spei'tl 

Rolor lip lnU*t RolaUvr* Math No 
Rf)tor ( liord (Midsfun) 

StaltJf C hord (MtrKfMo) 

Rt>tor Aspet t Ratio 
Stator Aspect Ratio 
Rotor Tip Solidity 
Sl.jtor lip Solidity 
C rimKtecf lnU*i Weight flow 
Adiabatic Ediuenty 


t> S04m ( H im) 

1.S74 

44 

I 

None 

0 Ml 

1 jr Kotor rhords 
If. KM) kPM 

474. d (Tvset ( I P»4ft set ) 

1 m 

4 hi cm ( l .«17in) 
tOfiuJi (I S'J7 m) 

2.t 

i.i^m 

1.J70 

(bS ll)/set) 

8S 7V, (HO. *)% Measured) 


NASA ROlOK *< 1 1 PfRifTRMANU MAP 
Ul C kl) AI RC) A( OL MK lABORAIORV 



CORRECTED WEIGHT FLOW 
Figure 5. Test Vehicle Fan Perfonnance Map 
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Test Vehicle Layout 


Aerodynamic measurements were taken to determine the fan performance. The 
instrumentation included four total pressure/total temperature five-element rakes, 
located downstream of the stator, and a 0.56 m (22 in.) diameter orifice in the diseharpe 
piping to measure pressure ratio and mass flow. 

Inlet turbulence was measured to provide radial and circumferential mappings of 
the flow approaching the rotor. Axial and transverse inlet velocities and turbulence 
levels were measured by cross hot-film probes (X-probes). Two X-probcs were 
employed simultaneously during each test. One probe was mounted on a motor-driven 
actuator mechanism which, after installation on the test vehicle and calibration, jvas 
capable of^ being remotely rotated circumferentially over slightly more than 180° to 
within + 1 accuracy. This actuator mechanism is indicated in Figure 6 and shown in 
the phoTographs presented as Figures 7 and 8. The angular location of the rotating hot- 
film probe was measured by a potentiometer. The second X-probe was mounted on a 
fixed retainer on the shroud wall (Figure 8). The hot-film probe retainer and the 
circumferential actuator system could be incorporated into the inlet outer wall at anv 
desired angular orientation. During the test pro^am, however, the stationary probe 
was used as a reference and located at 6 = 150 , forward-looking-aft (FLA), near the 
bottom of the inlet (see Figure 6). The rotating hot-film probe was movable with 
respegt to the ^efer nee probe from 6 = 82.5 to 262.5^ FLA or, in some cases, from 
112,5 to 292.5 FLA. The stationary and the rotating probes were positioned at 6.9 cm 
(2.7 in.) and 11.4 cm (4.5 in), respectively, upstream of the rotor face. Both probes 
were indexed manually to various radial immersions in 0.635 cm (0.25 in) steps. This 
radial indexing could be done only while the vehicle was sitting at idle speed or shut 
down. 

TEST PROCEDURE 

Three chamber configurations were tested. These can bo described briefly as 
follows: 




( 
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Figure 7. Instrumentation Probe Support and Circumferential Actuator System 



Figure 8. Instrumentation Probe Support and Circumferential 
Actuator System Installed on Test Vehicle 
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Q. Rotor 11 was first tested in l'’o Aero/Acoustie Laboratory in what is referred to 
as the baseline configuration. All walls, floor, and ceiling of the anechoic 
chamber were aspirating and the standard hardwall inlet installed (Figure 6), 
This configuration was tested at the beginning and near the end of the test 
program. 

b. In order to investigate the effect of an incoming ground vortex on the inlet noise 
of the fan stage, two configurations were tested with a 2.44 m by 2.44 m (8 ft x 8 
ft) simulated horizontal ground plane situated beneath the fan inlet (see Figures 
9 and 10). The air inflow manifolding to the anechoic chamber floor was blocked 
during the testing of these configurations. It was found that an auxiliary blower 
providing a crosswind was not necessary to trigger the ground vortex. The 
condition for the generation and ingestion of the strongest ground vortices was 
determined to be with the ground plane situated as close as possible to the inlet 
bellmouth. This corresponded to Z/D = 0.9, where Z = height of the inlet 
centerline above the ground plane, and D = inlet diameter. A schematic diagram 
of this test configuration is shown in Figure 9 and a photograph in Figure 10. The 
fan was also tested with the minimum Z/D ratio and, hence, the strongest vortex 
that might be encountered in normal aircraft engine operation. An A300B Airbus 
with a CF6-50C engine was geometrically simulated with respect to the ground 
plane. VVith the aircraft at rest, the engine inlet centerline is Z = 1.1 6D above 
the ground. Therefore, for the 0.504 m (20 in.) diameter inlet being tested, the 
simulated ground plane was situated 0.59 m (23.2 in.) below the fan centerline. 
This situation also is indicated schematically in Figure 9. 


GROUND 

PLANE 
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TOP VIEW 

Figure 9. Schematic of Simulated Ground Plane Locations 
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Figure 10. Simulated Ground Plane Installed in Anechoic Chamber 
for Z/D = 0.9 Configuration 

c. Finally, Rotor 11 was tested with the anechoic chamber modified so that flow 
was admitted only through the doors leading from the filter house (see Figure 3). 
All manifolding to the floor, ceiling, and walls was blocked. It was expected that 
with this method of airflow entrance into the anechoic chamber, the axial sc6de 
of the flow turbulence structure into the fan would increase. 

Aerodynamic measurements were taken prior to measuring other test data. The 
conditions for these tests are shown in the fan performance map presented as Figure 5. 
Each of the configurations described above was tested at the wide-open (DV = 0) 
discharge valve throttle setting (see Figure 5). A test point was reached by adjusting the 
fan speed to achieve the correct operating point on the fan performance map. The proper 
physical fan speed was determined as a function of ambient temperature to assure that 
each test point was at the appropriate corrected fan speed. 

Hot-film data were measured at two fan speeds; 69% and 86% corrected speeds. 
The lower speed (subsonic tip speed, U_ = 293 m/sec (962 ft/secl ) is typical of approach 
conditions; the higher speed (supersonic tip speed, = 365 m/sec [1199 ft/secl) is 
typical of takeoff conditions for current CTOL engines. Hot-film data were recorded for 
post-test analyses (auto- and/or cross -correlations) only where deemed necessary. During 
hot-film measurements, the stability of test conditions and instrumentation drift were 
checked at several repeat points at different times. 
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For each hot-film test, preliminary on-line circumferential mappings of mean 
velocity and turbulence intensity in the inlet ahead of the rotor were obtained at several 
radial positions between the shroud wall and the centerbody (stationary and movable 
probes at the same radius). Based on the results of these preliminary axial and transverse 
mean flow and turbulence level measurements, two radial immersions were selected -- 
12.7 cm (0.5 in.), and 3.81 cm (1.5 in.) — at which to record hot-film measurements for 
each test condition on magnetic tape for off-line data analyses. These immersions were 
characteristic of boundary-layer and free-steam flo.v, respectively. 

Acoustic test points included 54, 69, 86, 90, and 100% corrected speeds. The three 
lowest speeds were selected sc that the corresponding blade passing frequencies would lie 
near the centers of the 6300, 8000, and 10,000 Hz 1/3-octave bands, respectively, for 
operating conditions in the -5 to 30°C (23 to 86°F) ambient temperature range, which was 
encountered during the test period. Far-field acoustic data repeat points were taken at 
69% and 86%, and the data were found to be very repeatable. All acoustic data to be 
presented for 69% and 86%, therefore, will represent the average of two readings for each 
configuration. No inlet probes were installed during measurement of any far-field 
acoustic data. 

In addition to the above aerodynamic and acoustic measurements, some flow 
visualization, using freely moving tufts, was used to determine the general character of 
the inlet flow and, in particular, the existence and character of any ground vortices or 
other flow disturbances in the neighborhood of the fan inlet. These were videotaped for 
post-test comparisons and analyses. 

DATA RECORDING AND REDUCTION 

Fan operation was stabilized to steady state before initiating any data recording. 
After stabilization, the following operational parameters were logged: 

• Inlet Configuration 

• Barometric Pressure 

• Run Number/Reading Number 

• Date/Time 

• Chamber Pressure and Temperature 

• Rotor Speed (rpm) 

• Discharge Valve Position 

• Shaft, Gear, and Casing Vibrations 

• Bearing Temperature 

Basic pressure data were individually sampled through use of a 48 channel Scanivalve 
system. Temperature data were sampled directly through a Hewlett-Packard (HP) 
crossbar scanner and digital voltmeter. 

The hot-film probes were calibrated prior to the start of the test series, prior to the 
start of each new configuration, and whenever a change in a probe characteristic was 
noticed. A schematic of the hot-film anemometer arrangement, its data acquisition and 
reduction systems, is shown in Figure 11. The signals from an X-probe, A and B, were 
linearized via a dual channel TSI model 1054 anemometer, then input to a TSl model 1063 
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Figure 11. Block Diagram of Hot-Film Measurement System 
for Stationary or Movable Probe 


sum-difference module. The sum (A+B) and the difference (A-B) outputs from the sum- 
difference module represented respectively the axial (U) and the circumferential (V) 
velocity components of the flow. The interpretation of the circumferential velocity 
direction from the (A-B) measurement is shown in Figure 12 (a). The vortex patterns 
indicated in Figure 12 (b) will be explained later. Calibrations of the X-probes up to 150 
m/sec (500 ft/sec) with a standard ASME nozzle flow were performed on each hot-film 
individually, followed by the sum-difference module outputs, The hot-film signals were 
analyzed on-line for system check and preliminary observations and reduced off-line for 
extensive analyses. 

The mean axial velocities from both X-probes were much higher than the 
circumferential velocities during inlet turbulence measurements. Therefore, a dc 
suppression arrangement was made with a pair of Tektronix AM2 differential amplifiers to 
reduce the dc level of these axial velocity measurements. The dc suppression system was 
designed to preserve the low frequency signals in the hot-film measurements as opposed to 
a regular ac coupled system. The dc suppressed axial and the circumferential velocity 
components, measured by the fixed and rotating X-probes, were recorded on magnetic 
tape for off-line data reduction, A "no flow" and a one-volt calibration signal for each 
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probe were recorded on each reel of instrumentation tape containing hot-film data. At 
each recorded hot-film data point, A + B (axial) and A - B (circumferential) dc-suppresscd 
rms signals were recorded for both probes simultaneously at 30 in,/s for approximately 3- 
1/2 minutes. The Sangamo Sabre IV model 4918 tape recorder had 20 kHz capability' in the 
FM mode at 30 in./s. 
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"X"- ARRAY HOT FILM DIRECTIONALITY 
(a) 


CENTER BODY 





100 * 

GROUND VORTEX VISUALIZATION VIA 
CIRCUMFERENTIAL VELOCITY MEASUREMENTS 

(b) 

Figure 12. Interpretation of X-Probe Hot-Film Velocity Measurements 

Four types of information were obtained from the data reduction system; 1) mean 
velocities, 2) turbulent velocities, 3) integrated turbulence length scales, and 4) turbulence 
power spectra. The first two quantities were usually obtained on-line, using dc voltmeters 
and rms meters. The outputs from the dc voltmeter and rms meter represented the mean 
and turbulent velocities, respectively. These were plotted on an X-Y,Y plotter fMosely 
model 136A X-Y,Y recorder), with X representing the hot-film circumferential position. 
A pair of low-pass filters set at 5 kHz cutoff frequency were used at the inputs to the dc 
voltmeter and rms meter to reduce the noise on the signal. During production of these on- 
line velocity plots, a time constant of 0.1 second was used on both meters to keep up with 
the scanning speed of the moving hot-film probe. During off-line analyses, however, a 
time constant of 10 seconds was used for turbulent velocity measurements. 
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The integrated turbulence length scales were obtained from the auto- and cross- 
correlation measurements of the fixed and rotating hot films. The correlation 
measurements were performed by means of a Saicor model 43 A Correlator. The 
turbulence length scales were obtained on the basis of the usual assumption that the 
autocorrelation function was an exponential function with respect to delay time. Space- 
time cross-correlation measurements were performed only on the Z/D = 0.9 ground plane 
configuration. Turbulence power spectra were measured in the HP5451-A Fourier 
analyzer. Much attention was given to the signals at low frequencies (below 10 Hz) which 
were expected to correspond to the inlet disturbances. 

An electrostatic calibration of the acoustic data acquisition system was performed 
prior to starting the test series. In addition, all far-field microphones were calibrated 
with a piston phone, and the calibrations were recorded on each reel of instrumentation 
tape containing far-field data. Prior to the test series and whenever an instrument was 
replaced, microphone serial numbers, amplifier serial numbers, monitor scope numbers, 
and their respective tape tracks were recorded. 

The acoustic data from the far-field microphones were recorded simultaneously at 
60 in./s for one minute at each data point. The 28 track Sangamo recorder used (Sabre IV 
model 4918) had a 40 kHz capability in the FM mode at 60 in./s. 

Forward radiated SPL and PWL noise spectra were obtained. Basic microphone 
acoustic output was 1/3-oetave bands from 100 Hz to 80 kHz. The 1/3-octave analyzer 
was a General Radio model 1927 real-time analyzer whose digital output was put on a 
magnetic tape by the HP 2100 computer system. A final step was sealing the data to 
standard day conditions (59 F, 70% relative humidity), using the CRD 635 computer. 
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HOT FILM RESULTS 


Section 4 
TEST RESULTS 


An unfortunate but significant aspect of the test setup was discovered during the 
hot-film mappings of the baseline configuration. Each of the types of inlet disturbances 
specifically tested (ground vortices and large-scale turbulence), in addition to wakes shed 
from test-stand supports (Figure 2), is more likely to be present at an outdoor test facility 
than in a carefully designed indoor test chamber. However, the baseline experiments 
carried out during this program demonstrated that such anechoic chambers have yet 
another source of inlet distortions. These disturbances can be classified as those arising 
from the "upstream” flow along the exterior cowl as ambient air is drawn into the inlet 
from all directions (Figure 13). Such disturbances may be caused by instrumentation 
leads, probe supports and actuators, and flanges. These types of distortions may also 
occur in outdoor test facilities; but during indoor anechoic chamber tests, in the absence 
of those disturbances occurring outdoors, these distortions can become important to inlet 
noise generation. 

PAGE DLANK MOT riLJ\'.' 


/ 



Figure 13. Inlet Disturbances Arising Along the Exterior Cowl 
as Ambient Air is Drawn into the Inlet 

Evidence of such exterior-cowl-related disturbances are shown in Figure 14, where 
inlet hot-film mappings are shown for the baseline chamber arrangement. The 180*^ 
location snown in all such figures as Figure 14 was the bottom center of the inlet. 
Distortions originating from the circumferential actuator motor support (seen at the top 
of the photograph in Figure 7, but located near the bottom of the inlet during testing) and 
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a V-retainer flange coupling bolt are indicated in Figure 14 (a) and (b). A conventional 
radial actuator was added between these disturbance sources during a second 
circumferential mapping; the influence of its wake is clearly ^een in th^ data shown in 
Figure 14(b). (A pair of these radial actuators is seen at 90 and 180^ in Figure 4, a 
photograph taken during an earlier program.) Freely moving tufts were attached to each 
of these protuberances, and there was clear visual evidence of wakes being shed by them 
as flow passed upstream over them toward the inlet. 



V-RETAINER 

FLANGE 

COUPLING 

BOLT 


CONVENTIONAL 
rRAOIAL ACTUATOR 
I ADDED 


r w 


CIRCUMFERENTIAL 
ACTUATOR MOTOR 
SUPPORT 



CIRCUMFERENTIAL POSITION (DEGREES, FLA) 


Figure 14. Baseline Configuration Circumferential Hot-Film Mappings 
Showing Wakes Shed by Several Disturbances 
on Exterior Cowl (corrected speed, N//0 =100%; 
mean velocity, 0 =145 m/sec; hot-film probe 
immersion = 1.27 cm) 


One obvious ramification of these results is that, whenever an actuator is used for a 
hot-film probe during a static test, care must be exercised to assure that the inlet flow 
fluctuations being measured are not directly attributable to the actuator, its support, or 
even the probe stem itself. Although these fixtures are outside the inlet, they are directly 
in line with the upstream flow along the exterior cowl, which passes into the inlet and 
over the sensor. 


Figure 15 (a) and (b) show scanning plots of the on-line circumferential mean and 
turbulent velocities, respectively, at the Z/D = O.R ground plane location for 6R% speed. 
The abscissa is the angular location, 9 , of the rotating hot-film probe. Velocity traces 
were obtained at various radial immersions from the outer wall of the inlet section. The 
existence of a ground vortex pair can be seen clearly in these two sets of velocity and 
turbulence traces. First, the mean circumferential velocities at the 0.635 cm (0.25 in.). 
1.27 cm (0.50 in.), imd 2.54 cm (1.0 in.) immersions were found positive on one side of the 
bottom center (180 j and negative on the other. Based on the direction interpretation 
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Figure 15. On-Line Inlet Mean and Turbulent Velocity Profiles 
with Ground Plane at Z/D = 0.9; 69% Speed 
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shown in Figure 12(a), the flow moved in opposite directions on either side of the 
bottom center. As the hot-film immersion increased from 2.54 cm (1.0 in.), toward 
inlet centerline, to 7.62 cm (3.0 in.), the transverse velocities reversed their directions, 
A sketch of this measured velocity orientation observation is shown in Figure 1 2 (b), 

A pair of ground vortices easily fits into the explanation of this observation. 
Further evidence for the ground vortices can be deduced from the turbulent velocity 
plots shown in Figure 15(b), High turbulence is observed where the vortices are 
identified from the mean velocity plots. Slight dips in the turbulent velocity 
measurements near the middle of the high turbulence areas are indications of the 
existence of the vortex centers (0.635, 1.27, and 2.54 cm f 0.25, 0.50, and 1,0 
in,] immersions); these are indicated by the arrows in Figure 15(b). One vortex was 
centered near 135°, FLA, while the other occurred near 225°, The swirl direction of 
the vortices deduced from the hot-film velocity scans agreed with the observation of 
tufts on the ground plane. At distances greater than 3.81 cm (1.5 in) from the outer 
wall, the turbulence and the mean circumferential velocity gradually diminish. The 
edge of the ground vortices appears to be situated near the 7.62 cm (3 in) immersion 
location. 

The vortices can also be seen from the corresponding axial velocity and 
turbulence plots shown in Figures 15(c) and (d). At the vortex, the mean axial velocity 
always showed a decrease except near the vortex center. This can be attributed to the 
momentum transfer from the axial direction to the radial and circumferential direction 
due to swirling motion of the vortices. The turbulence maxima of the axial velocity 
were found at locations similar to those obtained in the corresponding circumferential 
velocity plots. Again, there were definite minima within the high turbulence regions 
which were indications of the vortex centers. The amplitudes of the maxima of the 
axial and circumferential velocity turbulence were found peaked at about 2.54 cm (1 in.) 
and 3.81 cm (1.5 in.) immersions. The amplitudes of the axial turbulent velocity 
maxima were about twice those in the circumferential direction. However, the axial 
velocity measured by (A+B) of the X-probe also contains the radial velocity. 

For the inlet flow configuration, both mean and turbulent velocities in the radial 
direction should be of the same magnitude as those in the circumferential direction. 
Thus, the mean axial velocity was close to the measured mean sum (A+B) from the X- 
probe because the mean radial velocity was much smaller than the axial velocity. For 
the turbulence measurement, the radial turbulent velocity was the same magnitude as 
the axial turbulent velocity. When the radial component was separated from the sum 
(A+B) turbulence measurement, the amplitudes of the turbulent velocity maxima were 
found about the same in axial, radial, and circumferential directions. 

At 86% speed and Z/D = 0.9, a similar ground vortex pair was observed from on- 
line hot-film measurements and tuh motion. However, the hot-film measurements at 
this supersonic tip speed condition contained significant multiple pure tone noise 
(MPTs). The MPTs were so dominant in the measurements that these data points were 
not analyzed beyond on-line velocity scanning. 

On-line velocity plots were also made at 69% speed when the ground plane was 
moved to the Z/D = 1.16 position. Results were obtained similar to those shown in 
Figures 15(a) through (d). The turbulence level was found to be weaker than those 
obtained for the Z/D = 0.9 ease. A single vortex was found in some cases, because the 
weaker of the ground vortex pair either disappeared or became too weak to be 
observed. 
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Flow velocities for the baseline anechoic chamber condition (no ground plane and 
with ^rous walls, etc) are shown in Figure 16. The mean circumferential and turbulent 
velocities were found to be smaller than those obtained with the ground plane condition. 
Although no ground vortex pattern was found, a high turbulence region around the 
bottom center (180 ) was obtained at the 1,27 cm (0.5 in.) immersion. This is attributed 
to a wake shed from the hot-film actuator, which was discussed earlier. 

Similar velocity scannings were performed for the nonporous anechoic chamber 
condition. As discussed in Section 3, under normal test conditions airflow is manifolded 
to and aspirated through the walls, floor, and ceiling, thus providing a porous-box 
arrangement. For this test, however, all manifolding to the floor, ceiling, and walls was 
blocked and the doors leading from the filter house (which are normally closed) were 
opened to provide the only means of airflow into the chamber (see Figure 3). 

The turbulence level during the nonporous chamber tests was found to be higher 
than that observed for the porous chamber condition. Composite plots of the turbulent 
velocities at Z/D = 1.16 ground plane, porous chamber and nonporous chamber 
conditions, are shown in Figure 17. Data presented in these plots were obtained off-line 
from the recorded hot-film signals, with the rms meter at a time constant of 10 
seconds. ^ single vortex was found between 6 = 100° and 140° in the ground plane case. 
Near 180 , however, high turbulence regions were found in aU three cases. These again 
are attributed to the wake shed from the actuator. The turbulent velocities for the 
nonporous chamber condition were about 50 to 100% higher than those for the porous 
chamber condition. Instead of having coherent turbulent regions, as was the case for 
the vortex in the ground plane condition, the high turbulence was present around the 
whole inlet. 

Integrated turbulence scales were obtained from the autocorrelation 
measurement of the hot-film signals. Figure 18 shows these computer turbulence scales 
for the porous and the nonporous chamber conditions at 69% speed and for two 
immersions (1.27 cm [0.5 in.] and 3,81 cm [1.5 in.]). The length scale in the axial 
direction was found to be about 10 times longer than that in the circumferential 
direction. This was an expected observation, as discussed in the Introduction (Section 
2), because flow is accelerated into the inlet, causing turbulence disturbances to be 
stretched in the axial direction. In the case of ground vortices, they theoretically 
should have infinite length scale along the flow axial direction. The turbulence length 
scale for the nonporous chamber condition is about 2 to 4 times longer than that at the 
porous chamber condition. This confirms that the nonporous chamber introduces large- 
scale turbulence at the inlet compared with that of the porous chamber. 

Circumferential velocity space-time cross-correlations were performed between 
the stationary and the rotating hot films for the 3.81 cm (1.5 in.) immersion at the Z/D 
= 0.9 ground plane conditi(^ and 69% speed. The reference point was the location of 
the fixed probe (0 = 150 ). The cross-correlograms are shown in Figure 19. The 
angular separation betwgen the rotating and the fixed hot film is indicated as ^0, which 
ranges from -10 to +20 with respect to 6 = 150 . The transverse turbulence scale was 
found smaller than the circumferential arc of 40 = 30°. Between 0 = 150° and 160° 
the cross-correlation function changed sign, indicating the ground vortex center. 


Figure 20 shows typical autopower spectra of a circumferential velocity signal at 
0 = 150 , 3.81 cm (1.5 in) immersion, 69% speed, and nonporous chamber condition. 
Most energy in the signal was clearly at frequencies less than 1 Hz. This is only a 
qualitative indication of the distorted inlet turbulence frequency characteristics. Only 
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Figure 16. On-Line Inlet Mean and Turbulent Velocity Profiles 
for the Porous Chamber Configuration 
(baseline) at 69% Speed 
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Figure 19. Typical Circumferential Velocity Space-Time Cross-Correlation 
Measurement^ with Respect to a Stationary Hot-Film 
Probe at 150° (3.81 cm immersion; 69% speed; 

Z/D = 0.9 ground plane configuration) 


very limited spectral averages were obtained, because of the long sampling time needed 
to process the data. 

In addition to hot-film measurements, flow characteristics in the vicinity of the 
inlet were investigated by the placement of freely moving tufts. These tuft movements 
were videotaped. The results showed, as expected, that there was no ground vortex in 
the baseline (porous) chamber; however, tufts placed on the sunburst arrangement of 
foam wedges on the plenum wall behind the inlet (see Figure 4) showed moderate 
activity. Flow over instrumentation leads and probe actuators on the exterior cowl was 
also clearly in evidence. With the ground plane at Z/D = 0.9, flow visualization, 
consisting of an array of tufts on the ground plane in an area beneath the inlet, 
indicated that a pair of counter-rotating vortices was present {see Figure 8). These 
vortices were present at all fan speeds, including idle. The direction of the vortex swirl 
agreed with the hot-film measurements described earlier. In addition, tufts were placed 
along the periphery of the ground plane to check for wake flow along the edges. 
Negligible activity was evidenced by these tufts. 
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Figure 20. Typical Autopower Spectra of Circumferential 
Velocity Measurement 

ACOUSTIC RESULTS 


Far-field acoustic results will be presented for the five speeds tested: 54, 69, 86, 
90, and 100%. Rotor U is cut-off at the lower two speeds and cut-on at the higher 
three speeds. Far-field acoustic data repeat points were taken at 69% and 86% and the 
data were found to be very repeatable. All acoustic data at 69% and 86%, therefore, 
represent the average of two readings for each configuration. Full information on the 
1/3-octave-band acoustic data obtained in this program is given in tabular form in 
Appendix 11. These data include 1 /3-octave-band sound-pressure levels fSPL) and 
calculated overall sound-pressure levels (OASPL), sound-power levels (PWL), and overall 
sound-power levels (OAPWL). 

Analyses of the complete set of the SPLs showed that there was no noticeable 
evidence of ground plane reflection influencing the measured far-field data. This was 
investigated further by using a controlled noise source. While the test vehicle was shut 
down, a whistle was placed in the inlet face at the center of the far-field microphone 
arc. Acoustic measurements were then taken with the ground plane in its two test 
locations (Z/D = 0.9, 1.16) and with the ground plane completely removed from the 
chamber. These data showed no clear evidence of ground reflections. 

Further analyses of the far-field acoustic data showed that the presence of the 
ground plane caused no significant redirection of the blade-passage-frequency (BPF) 
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tone noise. Fop example, the BPF l/3-octave-band SPLs for the Z/D = 0.9 configuration 
are shown in the directivity plots of Figures 21 to 25. These data generally do indicate 
a 1 to 2 dB increase in BPF SPL when the ground plane was present. However, on the 
basis of past experience, these slight increases in SPL, which seem to be the trend here, 
cannot be considered too significant. In fact, at isolated angles, the SPL level at a 
particular speed might show a slight decrease. However, if data from only a particular 
microphone are examined, even a very slight change in directivity might result in 
misleading interpretations of the data. Therefore, no attempt at firm conclusions is 
made based on these plots. Further acoustic comparisons made using PWL spectra 
obtained by integrating the sound level around the microphone arc are discussed in the 
following paragraphs. 
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Figure 21. Blade Passing Frequency SPL Directivity; 54% Corrected Speed 
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, Figure 22. Blade Passing Frequency SPL Directivity; 69% Corrected Speed 
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Figure 23. Blade Paf'-ing Frequency SPL Directivity; 86% Corrected Speed 



Figure 24. Blade Passing Frequency SPL Directivity; 90% Corrected Speed 
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Figure 25. Blade Passing Frequency SPL Directivity; 100% Corrected Speed 

Power level spectra for the baseline and the two ground plane configurations 
(Z/D = 0.9 and Z/D = 1.16) are shown in Figures 26 to 30 for the five speeds tested. The 
data for these three configurations are barely distinguishable from one another when 
plotted in this manner, because of the small changes in PWL ( <5 dB) resulting from the 
presence of the ground vortices. Therefore, in an attempt to see if any trends are 
present, the data in Figures 26 to 30 are replotted in Figures 31 to 35 on a APWL basis; 
i.e., subtracting the appropriate baseline PWL spectra from each ground plane 
configuration PWL spectra. Thus, a positive APWL represents an increase in noise for 
the ground plane configuration as compared with the baseline. The blade passage tone 
1/3-oetave banc' is indicated for each speed. 

It is seen in Figures 31 to 35 that both broadband and tone level increases are 
less for Z/D = 1.16 than for Z/D = 0.9. ♦ This result is not surprising, since the ground 
vortices were weaker and more unsteady when the ground plane was further from the 
inlet. 


•Although the PWL spectra in Figures 26 to 30 are very close together, it can be seen 
that the acoustic levels in the broadband region below blade passage frequency, as well 
as the BPF tone level for the Z/D = 1.16 ground plane configuration, generally fall 
between the baseline and the Z/D = 0.9 case. 
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Figure 28. Baseline and Ground Plane PWL Spectra for 86% Corrected Speed 
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Figure 29. Baseline and Ground Plane PWL Spectra for 90% Corrected Speed 
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Figure 30. Baseline and Ground Plane PWL Spectra for 100% Corrected Speed 
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Figure 31. 54% Speed PWL Increase Due to Ground Plane 
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Figure 32, 69% Speed PWL Increase Due to Ground Plane 
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Figure 33. 86% Speed PWL Increase Due to Ground Plane 
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Figure 34. 90% Speed PWL Increase Due to Ground Plane 
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Figure 35. 100% Speed PWL Increase Due to Ground Plane 
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The APWLs at blade passing frequency are plotted versus corrected fan speed in 
Figure 36. Of particular interest is the similar trend shown for the two ground plane 
conditions tested. The increases in blade-passage-frequency PWL were greater for the 
subsonic relative tip speed (cut-off) data points (54% and 69%) than for the supersonic 
relative tip speeds (cut-on). In fact, for the Z/D = 1.16 ground plane condition, the 
results at 90% and 100% fan speeds indicated that the BPF PWLs were slightly lower 
than for the baseline. The lesser increases in BPF tone levels for supersonic speeds was 
an expected result. At supersonic relative tip speeds, the noise generation mechanisms 
are dominated by multiple pure tones (buzz-saw noise) which, as a noise source, do not 
rely heavily on inlet disturbances. Results reported in References 2, 3, and 14 also 
indicated that inlet-distortion/rotor interaction noise was most noticeable at subsonic 
relative tip speeds. It was also pointed out in the Introduction (Section 2) that the 
difference between measured static and actual flight data is generally greater at 
approach (subsonic tip speed) than during takeoff (supersonic tip speed) operating 
conditions. 



Figure 36. Blade-Passage-Tone PWL Increase for Ground Plane 
and Nonporous Chamber Configurations 
Compared with Baseline 

Far-field acoustic data were also measured while the anechoic chamber was 
modified into the nonporous test cell configuration, in order to assess the possible 
influence such a chamber inflow arrangement might have on the noise generated by the 
fan. The measured sound power level increase at blade passage frequency for the 
nonporous test chamber arrangement, compared with the porous fbaseline) chamber, is 
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summarized as a function of fan speed In Figure 36. These BPF tone levels are again 
presented on a APWL basis such that a positive APWL indicates that the nonporous 
configuration was noisier than the porous (baseline) chamber. The subsonic/supersonic 
tip speed regimes were ns evident here as they were for the ground plane results. 
However, the levels of tone increase for the nonporous chamber are generally less than 
for either of the two ground vortex situations. 
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Section 5 

DISCUSSION OP RESULTS 

The fan inlet airflow always has a turbulence field consisting of many eddy cells 
whose associated characteristic time, t , can be found by autocorrelating a hot-film 
signal. This characteristic Ume is then related to the length scale of the inflow 
turbulence by L = 0 t, where U is the mean axial flow velocity. As the turbulence cell 
posses through the rotor, each blade which interacts with it will experience a lift ' 

fluctuation. This mechanism can therefore cause noise to be generated at blade passage 
frequency and higher harmonics. The time it takes the fan to rotate one pitch width is I 

equal to ti.e reciprocal of the blade passage frequency. Therefore, the number of times 
the characteristic turbulence cell is interacted with as it passes through the rotor is n = 

T X (BPF). A more thorough analytical investigation of this noise generating 
mechanism has been presented in References 13 and 15 through 19. The authors only 
wish to remind the reader here that the number of times the characteristic turbulence 
cell is "chopped" as it passes through the rotor is a qualitative measure of the efficiency 
of this noise source mechanism. 

The results presented in Figure 18 indicated that, in the nonporous chamber 
configuration, the characteristic turbulence cell interacted with the rotor considerably 
more times (factor of 2 to 4) during its passage through the fan than it did for the 
porous chamber. Apparently the aspirating walls sufficiently reduced the length scale 
of turbulence to effect the BPF PWL changes indicated in Figure 36 for subsonic tip 
speeds. This physical description of the noise mechanism also helps explain why both 
ground planes tested exhibited greater BPF PWL increases than did the nonporous 
chamber. When a ground vortex is present in the inlet, and the inlet- 

distortion/rotor interaction noise source mechanism is expected to be most efficient. 

It was pointed out earlier that inlet disturbances whose origins were flow over 
protuberances on the exterior cowl were also present. It is not possible with the data on 
hand to assess the acoustic impact of these disturbances. However, it is speculated that 
the influence was substantial, because these disturbances were nearly as high in 
amplitude as, and steadier than, the distortions generated intentionally. So, in reality, 
the APWLs presented earlier (Figure 36) were based on a contaminated baseline rather 
than a baseline with a "pure" undistorted inlet flow. The actual acoustic impact of 
large-scale inlet turbulence and ground vortices is probably greater than that measured 
under this effort. 

An attempt will be made in the anechoic chamber which was used during this test 
program to remove the exterior-cowl source of inflow disturbance. The method to be 
investigated incorporates a partially porous, flared inlet (see Figure 37). The purpose of 
such an inlet is not only to enclose some of the possible sources of flow contamination 
but also to remove by suction that portion of the airflow which is most likely to be 
nonuniform. The cone-shaped inlet fairing will extend from the bellmouth back toward 
the chamber wall, following the expected streamlines as closely as possible. The fairing 
will cover the flanges, probe mechanisms, etc., that have been shown to be sources of 
inflow distortions. In addition, the perforated section will be included on the fairing 
near the bellmouth so that suction can be applied to the reverse flow to extract any 
disturbed flow that might still exist. 
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Figure 37. Conceptual Sketch of Flared Inlet with Exterior Cowl 
Boundary Layer Suction 
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Section 6 
CONCLUSIONS 

The hot-film measurements using a rotatable X-probe have successfully provided 
information on fan inlet disturbances at various inlet conditions, A strong ground 
vortex pair was detected when a simulated ground plane was located at Z/D = 0.9; the 
strength of the vortices decreased as the ground plane was moved away from the inlet 
to Z/D = l.?6 Although no particular coherent ground vortex type structure was found 
for the nonporous chamber condition, the turbulence length scale for this condition was 
measured as 2 to 4 times that for the porous chamber (baseline) condition. This large- 
scale turbulence was dominated by frequencies less than 1 Hz. 

The acoustic results can be separated into subsonic relative tip speed and 
supersonic relative tip speed regimes, indicating that different noise-generating 
mechanisms are active in the two regions. At subsonic speeds, modest increases in 
blade-passage-tone levels (up to 4 dB) were measured while ground vortices or large- 
scale turbulence were artificially created in the anechoie chamber. For the supersonic 
tip speed data points, where the noise source mechanisms were dominated by multiple 
pure tones, there was little significant change in BPF power levels. These results 
indicated that large-scale inlet flow disturbances, which can occur during static tests, 
will have a greater acoustic impact on aircraft engines with subsonic relative tip speed 
fans. 


The flow visualization and hot-'.ilm measurements indicated that reverse flow 
was found to occur along the exterior cowl in the aneehoic chamber. This appears to be 
a prime candidate for producing inlet disturbances, in addition to those which were 
generated intentionally. These disturbances came from flanges, instrumentation probes 
and leads, and actuator support and drive mechanisms. Such disturbances are likely to 
occur in all static test facilities, and they provide further explanation for the variance 
between flight and projected static acoustic data. 

Several methods of simulating flight in a static test situation have been 
attempted by others. These included introducing relative forward motion in a wind 
tunnel (Ref. 5) or with blowers (Ref. 6) and reducing inlet distortions with large 
honeycomb or mesh screen structures (Refs, 3, 6, and 14). Each method seems to have 
its own drawbacks, and to date nothing has been attempted to specifically reduce the 
inflow distortions arising along the exterior cowl of the inlet duct. Further, such 
methods as described above are rather difficult to accomplish in an anechoie chamber 
while retaining its desirable acoustic features. An attempt will be made to eliminate 
all protuberances in the fan inlet flow in the anechoie chamber, at which time these 
experiments should be repeated. 
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Appendix I 
HOT FILM SYSTEM 


Figure 11 is the schematic diagram of the hot film and its data acquisition 
system. The hot-film probes used were TSI model 1240 cross-flow X-probes, each probe 
having two sensors, at 90° to each other and perpendicular to the probe axis. Such 
probes are suited for measurements of two turbulence components, cor»'elations, and 
flow vectors in two-dimensional flows. The signal from each individi:.al sensor was fed 
into a constant-temperature anemometer with a built-in linearizer (TSI model 1054 A). 
The output signals from both anemometers were then input to the sum-and-difference 
module (TSI model 1063). The sum (A + B) and difference (A - B) of the outputs from 
the X-hot-film sensors are related to the velocity components of the two-dimensional 
flow when the orientation of the two sensors with respect to flow direc^on is known. In 
the work reported here, the two sensors of the X hot film were at + 45° with respect to 
the main flow direction (the axis of the fan) (see Figure 12). The output (A + B) 
represented the velocity measured along axial and radial directions: (A + B) = K(u + w) 
where K = constant obtained via calibration, u = axial velocity component, and w = 
radial velocity component. 


Similarly, the output (A - B) repre.'^ented the circumferential velocity component, 
V, in (A - B) = K’v where K’ = constant obtained via calibration. For the inlet flow 
configuration, the mean and the turbulent velocities in the radial direction should be of 
the same magnitude as those in the circumferential direction. The mean 
circumferential velocity was found about one order-of-magnitude smaller than the mean 
axial velocity in the present experiments. Thus, the measured mean sum (A + B) from 
the X-probe was used to represent the mean axial velocity. For the turbulence 
measurement, the radial turbulent velocity was the same magnitude as the axial 
turbulent velocity. The actual axial turbulent velocity should be close to half the value 
measured from the (A + B) output. 


The two sensors on the X-hot-film probe were, at first, calibrated independently 
in the potential core of the jet from a standard ASME nozzle of 1.78 cm (0.7 in.) 
diameter perpendicular to the flow direction. The slope and the span of the two 
linearized sensor outputs were matched to within +1% of the full-scale value at air jet 
velocity of 150 m/s (500 ft/see). The sensors were then rotated to approximately 45° 
with respect to the flow direction, until the output from the sum (A + B) reached the 
maximurii, and the angular position was recorded as 9-. A similar rotation of the 
sensors was also performed until the output from the "diff” (A - B) reached zero and was 
recorded as 0 The final angular position of the X hot film was set at the bisector of 
9 ^ and 62. Flow calibration on the ( A + B) output was performed similarly to that 

for the single sensor. Figure 38 shows a typical calibration curve of flow velocity vs (A 
+ B) output used in the inlet turbulence study. 


The mean and turbulence velocities in the axial and the circumferential 
directions were obtained as the mean and the root-mean-square (rms) values of the 
outputs from (A + B) and (A - B). A TSI model 1976 dc voltmeter and a TSI model 1060 
rms meter were used to obtain the mean and the turbulence velocities, respectively. A 
time constant of 0.1 sec was used for the on-line X-Y,Y plots and 10 sec was used for 
the off-line measurements. A pair of Kron-Hite low pass filters at 5 kHz were used 
before the dc voltmeter and the rms meter to remove the high-frequency noise from the 
anemometer. 
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FLOW VELOCITY (M/S) 


Figure 38. X-Hot-Film Calibration (A + B) Flow at 45° to the Sensors 

To record the hot-film signals on magnetic tape for off-line data reduction and 
to obtain auto- and cross-correlation functions as well as turbulence spectra on-line, the 
high dc value associated with the hot-film signals had to be removed. Because of the 
low-frequency nature of the inlet turbulence, usual ac coupling devices for the dc value 
removal were not satisfactory. A pair of Tektronix 500-A1VI2 differential amplifiers 
were used as the dc level suppressors. Low-frequency signals of the order of 0.01 Hz 
were demonstrated to be preserved after these dc suppressors. However, the dc value 
could not be suppressed completely during most measurements. The small dc value 
remaining in the hot-film signal was found to raise the dc offset in the auto-covariance 
function at long time delay; i.e., R( t = One had to be careful about this dc offset 
in the turbulent length scale measurements from the auto-covariance functions. 
Sufficient delay time was needed to identify this dc offset value, and then to reinove it 
before calculating the turbulence length scale value. 


Let the instantaneous velocity, U(t), at time, t, be seoarated into a mean 
velocity, tT, and an instantaneous velocity perturbation, u*(t); i.e.: 

U(t) = fJ + u'(t) (A-l) 

The correlation function is defined as the expectation of the quantity [U(t)U(t+T)l at 
T , which is the time separation between the two velocity measurements. This can be 
expressed as 

R(t ) = E [U(t)U{t + T )] (A-2) 

_2 

= U +C(T) 




I 


CENERAL® ELECTRIC 


where E [ ] denotes the expectation vaJue and C(x ) is the covariance function 
coefficient at delay timertT. Since the value of C(t) at infinite time delay is zero, one 
can obtain the value of U"* as 


=lim R (T ) 


(A-3) 


In other words, If one can measure the correlation function for a long enough time delay 
interval, he can subtract the value of R(^ ) from Equation A-2 to obtain the covariance 
function 


C(t ) = R(t ) - lim R( T . 


(A-4) 


In practice, one has to choose a finite time window, T, such that T<<“ . The estimate 
of the covariance function coefficient can be obtained from the correlation function 
measurement as 


C( T) = R(T ) - R(T) . 


(A-5) 


The accuracy of this covariance estimate depends on how close the value of R(T) is to 
the value of iJ*. In other words, the longer the time window interval one has, the better 
covariance function estimate he will get. The criteria for determining the length of the 
delay time window and the accuracy of the covariance function estimates depend on the 
nature of the covariance function. For a commonly encountered exponential form 
covariance function. 


C( T ) = c(0)e~ I 


(A-S) 


where x j = the characteristic time scale at which the value of the covariance function 
reaches (1/e). The turbulence length scale L can be found by the definition. 


/^C(t ) dT = U T 
O 1 


(A-7) 


The measured turbulence scale, L, based on the measured covariance function estimate 
C (t ) can be found as 


/ C(T )dx 




1-e"’^'^'^ I (1+ 


Substituting Equation A-7 into Equation A-8 and rearranging some of the terms, one 
obtains 


I =l-(. 
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A plot of {L/D versus (T/t ,) is shown in Figure 39. An accuracy of the turbulence 
length scale estimate above a9% will be obtained if the time delay window interval is of 
the order of ten times the characteristic time of the covariance function. Two 
turbulence length scale measurements with delay time window interval of 5 to TO times 
difference were used as a validation check for the measurement. 



Figure 39. Effect of Time Delay Window Length on the Turbulence 
Length Scale Measurement for an Exponential 
Covariance Function 
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Appenifix n 

TABULATION OF 1/3 OCTAVE ACOUSTIC DATA 

Tables 2 to 36 contain the 1/3-octave noise spectra for all tests carried out 
during this program. The sound pressure le^^ls (SPLHrom 100 Hz to 80 kHz measured 
at each of the microphone positions from 0° to 110° have been corrected to standard 
day conditions. Information describing the actual test point conditions is listed in the 
far-left side of each SPL table. Overall calculated sound pressure levels (OASPL) are 
compiled under each SPL spectrum. The sound power levels (PWL) for each 1/3-oetave 
band are listed at the right of the SPL spectra, and an overall sound power level 
(OAPWL) is listed under the column. The nomenclature used in these tables is as 
follows: 


BAR 

Barometric Pressure 

FREQ 

1/3-Octave-Band Center Frequencies 

HACT 

Actual Humidity 

NFA 

Actual Fan Speed 

NFD 

Design Fan Speed 

NFK 

Corrected Fan Speed 

OAPWL 

Overall Sound Power Level Calculated by Summation of 
Power Level Spectra from 100 Hz to 80 kHz 

OASPL 

Overall Sound Pressure Level Calculated by Summation of 
Sound Pressure Levels at each 1/3 Octave from 100 Hz 
to 80 kHz 

PWL 

-13 

Sound Power Level, Re 10 watts 

SPL 

Sound Pressure Level. Re 0.0002 dynes/cm^ 

TAMB 

Ambient Temperature 

TWET 

Wet Bulb Temperature 
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Table 2 


MODEL SOUND PRESSURE LEVELS (59 F, 70% Relative Humidity, Day) 

Angles from Inlet in Degrees (and Radians) 
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Table 3 

MODEL SOUND PRESSURE LEVELS (59®F. 70% Relative Humidity, Day) 

Angles from Inlet in Degrees (and Radians) 
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Table 7 

MODEL SOUND PRESSURE LEVELS (59°F, 70% Relative Humidity, Day) 

Angles from Inlet in Degrees (and Radians) 
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Table 8 

MODEL SOUND PRESSURE LEVELS (59°F, 70% Relative Mumidity,Day) 

Angles from Inlet in Degrees (and Radians) 
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Table 9 

MODEL SOUND PRESSURE LEVELS (59®F, 70% Relative Humidity, Day) 

Angles from Inlet in Degrees (and Radians) 
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12bu 

77*U— 

Zt^ 

77^ 

7b.i 

70.5 

72W 

71^2- 

^9.41 

bb^ 

66»4l 

-03.-3 


104. A 

(261, DEC ^) 

ItQv 

75.6 

7b. 1 

74«b 

74.5 

74.0 

74,0 

72.0 

o9-.b 

bb«i 

66. A 

. 04.0 

bl.v 

104.6 

HACT 7.55 0H/M3 

2000 

76.3 

7b. 6 

77.0 

77 ft 

7i).b 

75.7 

70.9 

71.0 

Ob . b 

60.1 

64.4 

02«7 

106.6 

(.CC755 NS/H3) 

250u 

76.3 

7S.1 

7b . 0 


7a. a 

77.5 

76.2 

72.6 

7u«0 

67. W 

05*4 

04.2 

106.2 

NF* 6631. 

3lb0 

79.6 

79.b 

bU.o 

bU.4 

79.4 

60.2 

7b.,9 

7b,6 

72 • b 

60.0 

67.7 

00.4 

110.6 

1 S.04, t#Ai;/5LC> 

4U00 

62. J 

42.7 

d2.7 

60.1 

52.2 

62>6 

51.4 

74.9 

7b *b 

73.5 

70.0 

69.0 

113.2 

WFit 6707. 

botio 

05.7 

bb.2 

50 . 9 

57.^ 

bi.O 

64.6 

40.7 

40.1 

7b. 7 

73.0 

72.7 

71^2 

116.0 

< S»12. «aD/5EC) 

C40wl 

95,3 

9b. u 

90.5 

90.0 

95.2 

a6./ 

9b. b 

94.1 

9i«b 

67.4 

63 • / 

02.0 

126.1 

.VjFLi lOlCG* 

bOOO 

05.4 

bb.9 

b/.i 

05.1 

b/.b 

67*2 

db.9 

60«0 

7o«4 

75*0 

73«4 

/1*A 

117.6 

(1666, »<A Lj/ 5tC ) 1 yu6u 

66.7 

Ob. 1 

b7.4 

40.2 

57.4 

67.7 

56.1 

42.0 

77,0 

73.7 

72.3 

71.1 

116.1 

B bkALiFS 4t4 


99.3 

93.4 

94.4 

94.U 

93*0 

93.1 

95.^ 

69.9 

04. b 

60.3 

73*U 

7o*o 

124.6 

p AfM T i r 5? tPiJ 

1600U 

Oa« 4 

ob * 4 

5/. 2 

09. g 

57.9 

67. 1 

40.2 

40.1 

77.2 

73.2 

7i*e 

69.2 

116.6 

747* Fi/^£C 

«U00 j 

06. &- 

o7-» w 

40. 9 

9i«2 

9y./ 

91.1 

90.4 


51.0 

77.4 

7-3*2 

7o«4 

122.6 

JU 

02.0 

54./ 

40.0 

55. u 

64.0 

9U.J 

47.4 

O0.7 

7b«4 

71.0 

66.U 

6b • 4 

120.7 



OC.4 

51,4 

44. J 

00.2 

50.7 

6o.iJ 

db.o 

bl .0 

72.7 

70.4 

04.3 

02. b 

116.7 


40 0 0 U 

77,3 

74.4 

bi.O 

40.0 

50.1 

63.2 

51 ./ 

77.7 

b9 , b 

66.0 

00*4 

0U*2 

117.0 


b j 0 0 J 

77.3 

77.0 

79.5 

02.0 

41,0 

61.5 

79.7 

7b.4 

07 . U 

o6.7 

Oki.7 

bij.o 

117.2 


^ 3 u u w 

7 5,4 

7b. 9 

7 0 • 7 

/9.7 

79. b 

79.5 

77.7 

72. b 

Ob. 1 

04.0 

Oo*3 

Oo. 9 

117.6 


OOOOJ 

72.4 

72.x 

74.0 

74.7 

70.7 

74-1 

70* G 

ob.Q 

09.4 

56.3 . 

3/*3 

o7.0 

116.6 

U,fc!JALL CALCU(.*rE.f 

131.9 

>9.9 

1 n 1 . 

iLrl.b 

int .3 

101. G 

100.0 

rf7.b 

90.7 

90. u 

67 • u 

4b«0 

132.6 


Table 10 

MODEL SOUND PRESSURE LEVELS (59°F, 70% Relative Humidity, Day) 


Angles from Inlet in Degrees (and Radians) 

0, io, iCi. 40. ^0, fto. 70. eu. vo, ii/u, iia, 

GROUND PLANE. Z/D = 0.90 
CORRECTED SPEED = 69% 


^4 j i *L 17. FT , 

VJ 

6u 

{ a. «) 


*e^•lCLt R-li 


CO^^FU CF 6 

i ou 

Loc sthtNtcr*6> 


jA I'E 0/ JI/76 


RUN. Jw/J 

jib 

r AHE 

40u 

SAK 29.9 nc 

5'JU 

(01106. N/n2> 

ojO 

TAf'.jj i,a, UEO F 

e>uQ 

( 263 . jjEG ) 

i U^ui 

*7. bEa F 

libo 

(261. UFti 

1 6Gi> 

HACr 7.55 

2UUU 

(.CC755 ne/()3> 

2500 

^F A 1 1 . RPN 

jlbU 

(1154. KAIj/5tC> 

40UiJ 

-«FK 11120. RPM 

5000 

1 ll64.^f<A£t/btC) 

6jC0 

16100^ 

6Q0u 

(1666, «AC/5EC > 10000 

\0. OF bLAUFS 44 

i^bOCi 

f*n Tip sPteo 

1600w 

95a. FT76EC 

20u^u 

25000 
3160b 
40000 
bCCCo 
6 J 0 U u 
dOOuu 

(J^ERALL CALOOLATtO 


75.6 

7 t • 

7 A. 6 

7 v'.4 

77.1 


75. u 

7i.9 

7b. 3 

/4. J 

74. b 

75.6 

79.6 

bli.o 

bU. j 

7C.6 

62.6 

Oi*5 

faX«U 

61.4 

63.6 

6j*0 

-6l»i 

tti.6 

62.0 


faO.6 

ou.o 

60.0 


79.3 

/9.& 

61 .6 

bi *0 

bi.d 

6£.6 

62*0 

ci *U 

ol . 5 

faX . Jj 

6(J . 6 

79, J 

79.3 

6v. W 

6q.6 


-_6C*U 

79 . i 

6q .6 


76.6 

79.1 

62.0 

0 i • j 

62.5 

64 : . i 

82.6 

d2.l 

62. j 

6 j . 4 

64.0 

53*0 

64.5 

o 5 . 0 

85. u 

65.2 

Bfr .4 

ab. j 

86.7 

fat;. 9 

fa/ -1 

fab.O 

68.3 

faV.5 

9G*0 

91 .5 

97.9 

99.9 

^ 01 . X 

10 ^. X 

69.7 

9 C • j 

9Ufa 


69.6 

vL -^1 

91.6 

./ 

93.9 

94.6 

95.4 

97.7 

6 b »6 

iA9.7 


9<^k 

89.4 

69.7 

9j. j 

93. C 

66.1 


9g.5 

9c. 7 

64.8 

65.4 

67#a 

6^.0 

63 . e 

64. j 

6 fa . b 

o/.e 

61.6 

ttl.7 

b4«u 

65.2 

7-0 . 1 

/5.a 

77.0 

76.9 

1 u« . 3 

X U j. A 

i J4.6 

1L.C.9 


70.6 

71.3 

7j,b 

/4. j 

72.3 

7i.6 

7lwb 

72. b 

73.8 

72.3 

/ i*b 

70. b 

77.6 

7o.b 

;b«4(! 

74*b 

6c.l 

77.6 

77eU 

79*b 

79.6 

76. u 

76.^ 

7 b*4^ 

79.1 

77.5 

7b ■ t; 

74.8 

76.3 

78.6 

75 . U 

74. b 

60.6 

76.8 

77^7 

76. U 

79. j 

76. 5 

76*6 

7j*b 

79.3 

77.0 

7 6 « u 

72. j 

78.6 

7b«0 

7 6*2 

-7ii*tt 

76.8 

76.2 

77.2 

74.8 

60.6 

60.5 

7fa.2 

76. U 

82.0 

62.5 

d 0 • 4 

77. j 

85*5 

65* 2 

84 • 4 

82*0 

R6.7 

86.1 

84. G 

82.2 

69.1 

69.5 

86. b 

02.9 

9C.9 

93.7 

92*5 

89.2 

104.2 

109. c 

UG*4 

106. b 

93.3 

95.2 

9b. 1 

92. j 

9^.6 

92*3 

92*^ 

88 . C 

96.8 

IUU.3 

97*9 

9b.9 

-92.5 

92»9 

94*1 

08. 6 

95.3 

95.5 

9b. j 

92.2 

93.0 

92.5 

9i*b 

0^*1 

89.6 

69.7 

89.2 

8b.9 

67.6 

66.3 

88.2 

oJ.9 

65.7 

60.6 

6b. 9 

82.U 

79.5 

79,9 

8 U • U 

7b* j 

107.1 

110.4 

XIX. 2 

1 u7 • b 


7 j.4 

7 j. j 

74. u 

70* 4 

71.4 

71.1 

o9 • u 

00*9 

69.7 

72.1 

09 .0 

69*4 

72.7 

72*4 

7 0 *u 

/I* J 

74.7 

7b.O 

72*0 

09*0 

72*7 

7j.J 

7-U^ u 

09*4 

72.9 

72.0 

08 * 0 

60 . 6 

72.0 

71.^ 

00*1 

66.0 

74.0 

7 j * 0 

7U*4 

60*1 

7X.1 

7X.0 

09*1 

60«4 

7 u * X 

76. W 

o7«9 

66*4 

7U*8 

7-^*b 

07c2 

06*4 

71*9 

7j*b 

67*7 

66.6 

7 j * 1 

7j.u 

09* j 

07 . w 

7 4 . 4 

72*2 

09.0 

68«U 

76*0 

76*4 

7 j* 0 

72*6 

78. j 

7b . 0 

/J.o 

7 j.b 

79. j 

7fa*>J 

74.0 

72.8 

84.1 

81. b 

79. j 

76.0 

XlrfX*4 

99*2 

97*0 

wi./ 

80.2 

84.1 

01*9 

77 . » 

fa j*b 

8U*0 

78*4 

/5«c 

9W.0 

8b. fa 

02*b 

6U*3 

01.9 

7fa * u 

7 J * j 

-/^•8 

8b*b 

79.9 

76.6 

74*« 

81 .fa 

76.0 

7l*u 

86.C 

76.4 

7j.9 

66*4 

85*5 

7/.1 

72*1 

66*4 

8S«V 

74.9 

70*4 

04«9 

87«< 

60.9 

6J*4 

01.1 

84»3 

Ui2* j 

lOU.u 

90*1 

92«y 




PML 


106. b 
106*^ 
lUb.b 
igti.V 

110.7 
110.4 
luv.o 
1U6.V 
111.1 
lov.o 
igv.2 

10*. 4 

109.3 

111.4 
112.6 
115.6 
116.6 

118.7 

122.9 

139.0 

125.3 

123.3 

130.1 

123.6 

127.6 

125.6 

123.9 

124.2 

124.6 

122.4 

140.6 


CENERAH^HECTIIIG 


Table 11 

MODEL SOUND PRESSURE LEVELS (59°F, 70% Relative Humidity, Day) 

Angles from Inlet in Degrees (and Radians) 
n. 10. £0. ^0* 40 * bO. fco. 70, oo* »0. too* no* 

f Rtw. (0. M&.171 (0.3bMo.!i2) «D.70H0.87M1.0b) U.2S:m.40) li.57j ii,7b) a.»2l 


KAlii-AL 17. ET. 
( 5. 1 J 

ou 

bo 

--5g 

luu 

7u.l 

7l*U 

7o . U 

GROUND PLANEy Z/D = 0.90 
CORRECTED SPEED = 86% 

69.1 69.5 89.5 71.9 73.0 

72.5 

7S.6 

71.3 

7u.O 

PBL 

113.5 

VEhlCLt R-11 

ik^ 

72.0 

/1,3 

71.U 

o6«9 

69.9 

06.0 

70.4 

/t.b 

69.3 

74.0 

09,6 

7o«o 

110.5 

CONFIG CF t 

lou 

7i.a 

/c.,i 

7 U . 3 

71.1 

73.2 

06.5 

73.2 

73.2 

70.U 

7b.b 

72,9 

72.6 

110.7 

LOC SCHgNtCTALY 

kuu 

77.3 

7fc.6 

7tt. u 

//.9 

76. U 

06.7 

7b. 2 

77.2 

7 6 . u 

79.6 

73.b 

74«ki 

113.1 

DaTE 3/31776 


79.0 


79. t3 

61.1 

60.2 

66.5 

77.2 

79. S 

79.5 

61. w 

70.6 

77,0 

114.3 

HUik 13/4 

- OiS 

7»*U- 


77.3 

77-.3 

76.0 

0y.a 

73^0- 

-7^-. 2 

- &i»7 

/6«U 

.Jb7«d 

S9,6 

-U3.0 

TAPE 


79.0 

7V.U 

7o »u 

/CJ»3 

76.2 

07.5 

74.0 

73.0 

7u«2 

60,b 

o7 • 1 

69,0 

112.9 

UAr 2ti.9 HG 

bua 

76, b 

77. b 

7/.0 

77*0 

76.9 

07.0 

7b. 0 

74.2 

71*2 

ai.v 

60*6 

/2,u 

112.6 

(OllUb. N/M2) 

bo(i 

»l.o 

01 «J 


ou.o 

79,0 

yi.2 

76.2 

77.0 

73 «2 

61.3 

09,6 

67.3 

116.0 

TAwd SO. OEG f 

bao 

62,0 

bi*3 

6 3 

0 6.0 

79.0 

0/«4 

7 4 • 5 

77.7 

70*^ 

76.7 

o6. 0 

69.b 

113.4 

(283. UEG a) 

luuu 

61,6 

ttL.b 

6l 

04.3 

81.0 

92.9 

76.2 

70.0 

72.2 

61.7 

72,0 

7u.u 

117.5 

T„tX--47, DSC F - 


63 . b — 

^ 2 ^ 0 - 

6^.^. 


64.-9. 

»3^7 

0^.2 

iU.b 

_7b^4 

_ 0u*4J — 77-24 

~Z3*w - 

4ia.v 

( 201 . OEG ^ ) 

IbUo 

63.0 


6l#3 

0 0.6 

62.0 

90*4 

6C.2 

79.3 

77*2 

77.0 

7o*2 

69.2 

116.1 

HAUT 7.bb 

2U*^^U 

66.0 

6b«i 


ob*6 

67.9 

92.9 

6fi.7 

01.0 

79*7 

60. W 

70*0 

7b.b 

119.0 

( .CQ7bb > 

2SUg 

66.3 

67.1 

67.3 

67.9 

92.0 

94.2 

92.2 

90.0 

0O«U 

64,4 

02*0 

62.6 

123.2 

13743. HPfl 

3l9j> 

S»l.O 


91.q 

94.6 

9l.2 

90.9 

90.6 

10U«0 

97 •/ 

91«9 

9a«o 

6 o'. 4 

129.6 

(1439. MAD/StC) 

4000 

99.2 

luo.b 

lUi.4 

y9.6 

101.1 

107.3 

109.1 

130.9 

lQbt4 

102.6 

lwo.3 

97 .6 

136.9 

^F^ lJdb4'. «PM 

bOOu 


LuO« ^ 

X Ou *6 

4U4.U 

100.6 

100.7 

lie. 2-107.9 

lUb^3 

102,/- 

-^yu.b 

97.3 

139.3 

(141}?. KAO/StC) 

63U0 

^6.9 

96cb 

y/*o 

v7 .6 

96.3 

104.9 

106.2 

1U4.4 

99*9 

96,b 

94*0 

90.7 

135.3 

NFU IftlOO. RPH 

60UU 

V7.7 

97.0 

9o. V 

100.6 

101.9 

105*4 

106.1 

104. b 

I00*b 

96, V 


9(3.7 

135.6 

(1666. KAU/StC ) lOUUU 

105.2 

lU6.«> 

107.3 

106. b 

109.2 

110.1 

110.9 

109.3 

UI4.5 

99,6 

90*2 

92.4 

141.2 

NO. Or BLAUFS 44 

12bUU 

96.6 

90. y 

90.3 

10U»2 

1Q{].9 

104*0 

1Q4.9 

102.0 

90.1 

93*6 

9U*4 

67 . 6 

134.6 

fan I*F bPtEO 

16UU0 

95.1 

96.3 

90.9 

99.0 

99.8 

103*6 

102.7 

100.6 

96.0 

91.7 

07.7 

64.7 

133.6 

1190. Fi/i»Er. 

riCUu 

97.9 

97.^ 

96.7 

lUw.b 

100.9 

104.4 

101.6 

lOO.b 

9b »b 

-91.0 

0^0 

62«i> 

134.1 


93.6 

94 . k 

9o.D 

96.0 

97. b 

102.5 

99.1 

90.7 

. 0 

87,9 

02.0 

76.1 

132.0 


j 

y 3. 1 

92. > 

94.0 

96.2 

93.9 

99.9 

97.7 

90*1 

90.4 

66.7 

0U # u 

7 6 . u 

131.3 


4QQUU 

yU .0 

9U.9 

92*Q 

93.6 

93.6 

103.7 

9b.3 

93.0 

07*9 

64.9 

70*0 

73.9 

133.2 


bUuoCi 

69.6 

09 • 0 

9 V . 0 

9 2 . w 

92.3 

lOi.U 

94. D 

92,4 

06.7 

85.3 

74.0 

74,4 

132.9 


b ^ o a 

67.4 

67.2 

6e3 • u 

6y • 7 

90. 1 

10b. 2 

92.0 

90.7 

05.2 

83.3 

72.0 

73.9 

138.1 


b y g u 

0(,.4 

7 v.o 

0 1 .0 

02.7 

84. 4 

104.1 

07.7 

0b. u 

Ou*2 

77.6 

7u.u 

/4. g 

140.4 

(j^LrtALL LALCul/* fc*L 

109.2 

llL.U 

1 ll.U 

ll4. 1 

112.9 

117. a 

110. y 

1 1D.4 

111.6 

lue.6 

lub.o 

434.3 

148.5 


Table 12 

MODEL SOUND PRESSURE LEVELS (59*^F, 70% Relative Humidity,Day) 


Angles from Inlet in Degrees (and Radians) 


kAUiAu 17. fl.. 

bi; 
0 J 
OD 


10. 40* 4 O, so. 6 U. 70, oO. VO* iwu» llw, 

M0.17)|0.<ldl(0.82i(0./0){0.«7)(l*G9Ml*^4Ml*P0jU«37Ml«^PHU^iO 

GROUND PLANE. Z/D = 0,90 
CORRECTED SPEED = 90 % 

PML 

( 5. M ) 

1 UO 

07. « 

57 , j 

d7 • 0 

so. 9 

59. b 

70.0 

70.2 

71. b 

7 1 . 3 

75.0 

/Q.U 

cc.o 

104, V 

rfLHlCLt H -11 

li:£> 

72.0 

7Ci.O 

70.3 

o7,l 

7o.S 

70>2 

70.2 

71.6 

0!>.5 

76 • u 

69.3 

7o.i 

106.0 

C'^J'FIG CF 0 

lOif 

72. i 

o9 ,0 

o> . 5 

7 u * 4 

72.7 

72,7 

73. S 

73.2 

7 U a 5 

77.6 

/ 3 * 3 

73*3 

107,3 

LOC. SCH£NEr,T*£>t 


7 4 . u 

74.0 

73.5 

/ 4 , 0 

73,1) 

72.7 

71,7 

72,7 

722«2 

77,6 

09.5 

o7 . u 

106.8 

IjAJE 3/31/7fi 

?3U 

7 fl ■ 0 

75. J 

/0.3 

7^.4 

77.0 

7S.0 

76.3 

60,0 

53 . U 

81.3 

5G • u 

7b* a 

112.9 

KOS 10/iT 

Ub 

7o*o 

7c .0 

7 . 0 

/3*8 

74.7 

7J.7 

72.2 

71.3 

69.2 

80,3 

o7.b 

o5 « w 

106.1 

TaPe 

4 J U 

77.0 

77. J 

7c . 5 

70,0 

74.7 

7a.l 

73,0 

72.0 

5^t ■ U 

79.3 

ob*o 

54 « u 

1136,0 

HG 

d u u 

7d.o 

75,0 

75,0 

77.0 

7C./ 


70.3 

74.7 

7 . 2 

77,6 

ob«^ 

06* 

1U9.1 

(01106. N/M2> 

6-iu 

01. u 

79,3 

79*3 

OtJ. J 

75.7 

77. U 

76. u 

74.7 

u^r 

S3. 6 

o9*3 

55*3 

111.6 

T»M«i bO, tPC e- 

dUlj 

61. a 

0^.0 

5C , 0 

oU.d 

79.3 

76.7 

76. b 

73.0 

/Uv7 

83*9 

69.4 

56.0 

111.6 

(4£63. LFG } 

itia^ 

02*4 

OL'.C 

50.5 

81,3 

50*2 

79.4 

77.7 

76,0 

72.7 

77,2 

71.x 

67.3 

110.6 

T^*£J 47. UFC F 


66*4- 

5,4.4 

. 54 * O’ 

00,1 

52*5 

80.7 

61.9 

61.2 

7W.2 

83*0 

7o«4 

73.6 

114.8 

(281 . IjFG a ) 

ItoOu 

06 *d 

5fr . j 

64.0 

bA.fi 

65.7 

88.7 

89.4 

88.0 

5i> « b 

83.7 

79.7 

5j *7 

119. 7 

haCT 7,33 CM/P.J 

4 U U u 

^ J.4 

9C«X 

09« 0 

VO. i 

1 OQ • 0 

103. 9 

106.2 

1 J3.U 

V9.b 

97.4 

93.2 


134.2 

( .CC755 AG/^3) 

ibOU 

57.0 

50.1 

59.3 

»1,4 

95.7 

1 uO. 4 

102.* 

V9.b 

95.3 

94.2 

9u*l 

59*7 

131,0 

NFA 14J72. PFf' 

3lbu 

Vu .9 

v2« 0 

93*5 

V3,l 

96.9 

1U2*4 

IO 2 .I 

lo^.o 

97. b 

93*4 

93* X 

>U *'4 

ija.4 

(lb05, «AQ/ScC( 

AGOG 

V6.U 

>7.2 

>/.9 

90.8 

10 6.3 

II 0.3 

109.3 

106.4 

1U2.5 

98.6 

97.0 

94.3 

136,7 

UFA i44fett. Rpw 

3GUU 

VO. ^ 

W6.2 

1 G ii * 1 

101,5 

107.0 

10V.7 

109.2 

1V4.1 

IGU «5 

98*3 

9D *3 

94. jO 

136,4 

(1518. KiC/S£.C| 

63C!u 

96.0 

9fe.b 

97*5 

98.0 

101.6 

106.2 

10b. 2 

lOl .6 

90*2 

96*2 

9G.0 

93.U 

1 34,8 

•^FD lolCC. ^PF 

d 0 ^ j 

V7 .4 

^7.4 

95.9 

lul ,0 

101.4 

iU3.9 

103.4 

99.3 

90* g 

93.9 

00*0 

55*4 

133*4 

( leab. Kj D/btCUacOu 

1 u7 . 4 

1 i;7 . 1 

lG/*5 

iLrO./ 

109,0 

U1.6 

109.4 

100.3 

Ig3*b 

98.0 

9b«G^ 

9^*9 

140,7 

NO* £jF 3LA«^Ei 44 

lioGb 


1 u c • 4 

1 G U . 0 


102*3 

10s. 0 

IO 4 .V 

loo. a 

97*3 

92*9 

09*4 

Oo* 9 

1 36 * ^ 

Tir^ bPLEli 

I & U U ij 

9o.9 

«fc.c 

97.7 

99.3 

100.3 

102. S 

1U1.7 

va.6 

94,0 

89*8 

o5*b 

63*7 

1 32 • 6 

F 1 


v7.o 

95. G 

ao.s-. 

lUl.Q 

101.4 

103*1 

10 1.9 

v6.7 

93*3 

89*2 

0 4« 3 

54.4 

133,6 

£ U J U 


V&.2 

9c. 0 

97.0 

96,0 

100.0 

99.6 

96.2 

9i.3 

66*9 

51 * D 

75*9 

131.4 


1 ^ u Cr 

v4. i 


95 • u 

90.7 

96.9 

99.2 

96.0 

94,3 

59*2 

86*2 

75 • V 

7b. 3 

131.0 


4 CJL/C Ci 

9x.4 

^1*1 

92*U 

93«b 

94.3 

96*2 

9b*b 

91.4 

56*4 

83*4 

/4«0 

73*4 

129.6 


iOOOLi 

59*0 

VfX 

9 U • 5 

9J.0 

93.6 

95*0 

94.7 

90,4 

Ob. 7 

83*3 

73.3 

73.9 

130.6 


6300C1 

57.4 

c7.9 

5 5.5 

9U.C 

91.1 

94.0 

93.1 

86.5 

03 « 7 

81*1 

7i*o 

7b. 7 

131.4 




7 9.0 

5^*3 

83.4 

65-4 

8a. 8 

87.4 

63.6 

76.2 

73*0 

7i2 .5 

73*0 

129*7 

uvE.<(ALL LALCULAl^b 

llU.4 

U w. J 


1 XA.b 

1U.6 

117,5 

1,' J.7 

1 1 3 • 3 

1U9.0 

106. 6 

lo3*b 

IGl.b 

147.1 


GENERAL® ELECTRIC 


Table 13 

MODEL SOUND PRESSURE LEVELS (59®F, 70% Relative Humidity, Day) 


Angles from Inlet in Degrees {and Radians) 


•iAtIjAL i7* f’T.- ■ 

* 

6U 


io, <U, «U. bO, 60. /o. OIJ* «»i* AuO, 110. 

)(u.l/)«0.4oMU.b2)tU./ul(0.b/)U»C3Ml»22nl»*0ni»S>^Ml»^®ltl»''^> 

GROUND PUNE. Z/D = 0.90 
CORRECTED SPEED = 100% 

P«t 

i b. 

Ibo 

64*0 

63.6 

66*0 

6b. 1 

69,0 

7u. C 

70.7 

72.7 

73 . 0 

7t>*3 

7 4 * b 

71*6 

105.5 

v/tniUtt K-ll 


6o« 1 

6d«o 

0 9 . j 

66, tf 

69,7 

70*0 

70.5 

72.0 

72.3 

74 • ft 

73*6 

73*3 

105.5 

CONFIG CF b 

It^u 

72.1 

6^*0 

09 .’j 

6^.6 

72.2 

73.5 

73,5 

74.5 

74.0 

70.9 

77*0 

76*0 

106.3 

UOC SCHtNtCIAUY 

li 

oa<.D 

Ot *6 

07.6 

6/,4 

71.0 

7U.7 

70.2 

70.0 

65*2 

75.9 

04.5 

04.5 

103.5 

OATi J/'*(i/76 

C^U 


/6. J 

ox-c 

00.4 

c^i.2 

64.7 

66.2 

63.0 

65*0 

77.0 

7e*3 

73* 0 

115.5 

lON IC/o 

.^10 

- 7 A# 3 

2iud 

7 4* ^ 

74.6 

75.^ 

/ o*J 

76.2 

73.5 

7.4*5 

7b. u 

e>*^ 

66,0 

107l5 

TAf'e 

^au 

/2. J 

7U3 

7u.o 

71.4 

71.2 

70,5 

70.2 

70.0 

66*7 

7o*5 

o5* 1 

63*6 

104.6 

SAH 2«,9 HR 

bUu 

73*« 

7i.u 

7 A . 3 

70 , a 

76.6 

74.7 

75.7 

/5.2 

72*7 


65*0 

7o*5 

109.4 


6JQ 

7b#a 

74*0 

74.0 

7s.a 

75.2 

74.1) 

73.2 

72.7 

7o*0 

79tO 

6b*3 

65*0 

106.0 

TAritf F 

oUO 

76«d 

77. b 

76*6 

76. J 

77.5 

73.7 

77.2 

75.5 

76*7 

ai«5 

74*4 

71*0 

tlt.l 

UEG M 

UC.0 

79*5 

77.0 

77.0 

/ !*.0 

64.2 

04.7 

36.7 

67,0 

6/. 4 

84. U 

61.4 

75*6 

116.2 

FwLr 4 . 7 , OEO F 


tU^d- 

60.1 

do*0 


91. U 

91.9 

91.7 

91.7 

-67.9 

88-..^- 

53.7 

-52*5 

122.7 

(2FI. JFG A) 

1 bwU 

a4.b 

db.6 

64,0 

V4.J 

96.7 

96.4 

97.7 

96.0 

94.5 

Q1 

91*0 

64.5 

125.3 

HACr 7.&b GMyM3 


63*9 

dtp! 

9k/*d 

G3.1 

98.7 

96.9 

97.9 

96.0 

92.5 

93*i4 

9b *5 

64.5 

125.9 

t.CO/bb KR/M3) 


b&*3 

do. 6 

94«C 

V4.4 

97*0 

99.4 

96,7 

97.3 

91. b 

9l*4 

09.3 

64 . 5 

125.6 

mFa lb'A7l. RF« 

3lbij 

bb«^9 

■d4.«6 

6o.d 

60.6 

90*2 

93.6 

90.0 

90.5 

66.2 

a/*o 

6U*3 

79^4 

l22*5 

( lo72. HAB/bCC ) 

duOLT 

tid*2 

6^.9 

90*4 

9o.i 

92.3 

94.6 

92.6 

69.4 

66*4 

87.0 

60.3 

62.1 

123.7 

NKA. Iftll-i.- «PM- - 




97.^4^ 

ttd.b- 

9d.e 

--99.6 

90.5- 

■91.9- 

59.5 

90.7- 

-54*5 

05.W 

126.6 

(I6b7. KA(j/StC) 

630 j 

^4*0 

93*7 

9b. J 

97.3 

101.6 

101.2 

96.5 

96.9 

94.2 

92. u 

59*3 

87.7 

130.7 

-Fl'l ItoiOtj. RPK 

oOtij 


Wb.sr 

90.0 


96.9 

96.4 

96.1 

100.2 

99.0 

9U*y 

o7*s 

60*2 

130.1 

itoae. RAn/sbc > 1 ocou 


103.1 

1G3.3 

1C4.5 

105.2 

103.6 

1 04.6 

lOu.3 

96.0 

92*0 

69*9 

67.1 

135.2 

■mU, wF buaOF.^ 44 


i07.o 

U7p9 

109.3 

liw.b 

1 U.3 

ilb.5 

114.2 

1 07.1 

1U3.6 

9d*d 

95*/ 

92.9 

142,3 

Fan tip SPtFO 

J.6UUW 

Vb.o 

V 6 .t 

90. y 

9o • b 

98.3 

9o.6 

96.7 

95.3 

92*1 

88 a u 

04*U 

62*0 

129,9 

UaJ. Fl/b6C 




vw.b 

98*9 

9».-0 

99.1 

9»*7 

91,5- 

80*8 

52*6 

69,9 

140*6 

i^bCUU 


97.5 

99.0 

IbU.b 

100.6 

101.0 

101.6 

97.2 

93*3 

80«» 

03*1 

60*6 

133*3 




94.^ 

9b. 0 

96.!» 

96*4 

97.4 

96.7 

92.6 

66*7 

80 . 7 

76*2 

75*3 

130*0 


40CU0 

W1.3 

91.4 

9^.0 

94.3 

93*1 

95.2 

95. U 

90.9 

60*7 

82*V 

75*1 

73,9 

129.4 


bOOOJ 

V0»9 

90.1 

91.3 

W3.U 

93.7 

94.2 

94.0 

69,6 

65*5 

82* u 

/3*a 

74,« 

130.1 


63uC Q 

67.6 

6/ .9 

dv.2 

9U.7 

91.4 

92.5 

92.1 

67.5 

63.7 

79.x 

71*4 

75.9 

130.7 


ODUUW 

dO«6 

du*3 

d2*o 

o3.4 

65*4 

66.3 

66.9 

62.0 

77.9 

73*3 

7 a*5 

73,6 

125.6 

J^ERAul CAL.OUUA (C..^ 

X 1 ij • 3 

ilC.6 

in. 6 

113. U 

114.6 

113.6 

114.5 

110.5 

106,9 

103*7 

lUti*5 

97.7 

145.5 


Oi 


GENERAL^ELECTIltC 


oi Table 14 

o 

MODEL SOUND PRESSURE LEVELS (59 F. 70% Relative Humidity, Day) 

Angles from Inlet in Degrees (and Radians) 


U, 1 C, jO, 4 U. bU, bC‘, 70 . 6 C, vu. iOO, ilU. 

F ( u. n 0,17] tu.o&) (0.b2MU./0 kO.87) ll.cb) (l.Zii J ( i.4u ) U.si' J Cl./i>) ( 


HAOiAt 17, FT. 
J S . H ) 

Dw 

ej 

Q'J 

|uj 

7g .0 


/{;.3 

GROUND PLANE. Z/D = 0.90 
CORRECTED SPEED = 86 % (REPEAT) 

00.9 69.5 /L.c 71. b 7* - 72,5 

7 0 . u 

/X.g 

09.x 

P<»L 
10 b . 0 

ii(-n 


/2*4 


7l*b 

bo« 0 

ty.7 

^ 0 ,? 

/L ',6 

72.2 

6 ». 3 

74.0 

09.3 

7g. 1 

104.0 


ICrJ 

72.1 

/ u • t> 

7g*6 

7XeO 

73.2 

7^.2 

73*2 

73. b 

7g *b 

76.0 

7^.3 


106 . » 


4iijU 

7a, j 

7y.3 

70e 0 

7b*o 

76.3 

7o,b 

7b. D 

/7.b 

70.2 

79.0 

7b. o 

7b . 0 

110.0 

JAI£ J/31/7A 

J 

79.0 


bg*u 

01.4 

51. u 

70, b 

7 / . D 

79.7 

79. 

62*0 

70.3 

7 0 • g 

113.4 

■<U’* 

J40 

7.9,0 


- // • o 

77.3 

7b.U 

74, b 

7-a^2 

71.7 

oy . 0 

6 C . 3 

o7.o 

oo«b 

106.7 

I'AFi 

4JU 

79.0 

7^.1, 

7b*3 

77.5 

7fr.b 

75.5 

74. b 

/3.U 

7 tf . b 

6 U. w 

06.0 

6 0 . w 

lu »,0 

■iAn HS 

dJg 

7a. a 

7b* J 

77*6 

77.5 

77.2 

/0,b 

7b. b 

73. b 

7i*2 

6 U .0 

00.0 

04.^ 

loy.o 

(Ollwb, A./fiit) 

t>0 J 

«l .a 

bo* j 

bg*CJ 

ou • 1 

79. b 

76,/ 

76. b 

75,2 

73.7 

6b. Li 

09.0 

00*0 

110.6 

TAMd bO. liEii f 


02. 0 

bi 

b Li * d 

bU.3 

79.2 

75.7 

74*5 

72,7 

7Ut7 

dU»7 

00.4 

Ob.o 

110.3 

uE'j 

1 V Oo 

ai .a 

di’-*c 

b i • b 

52.3 

dl.O 

77,9 

7b. 9 

74.5 

72.2 

79.7 

72*4 

oo.o 

111.3 

TAtr 4?.^uFe F 


J 2.0 

- 

b 3*3 


55.0 

05,4 

d^*7 

oi*U 

70-.7 


V7^4 

- 74.0 

116.2 

t 2 ai. iJE» ^) 

:60j 

aa.a 

bl*b 

bl*3 

53.5 

53.0 

63,2 

51.4 

70,0 

7o*2 

5 6 * g 

71.2 

7u*g 

115.1 

riACT 7.55 «M/M 3 

2 Q 0 ii 

ea .3 

ob*& 

db«3 

bb.4 

55.b 

04 • 2 

52.9 

01.5 

5u .2 

87.7 

77.0 

7 7 • w 

117.0 

( .00755 AG/Mj? 

SbCO 

06 . a 

b7. J 

6b*3 

57.9 

92.2 

V3 , 4 

92.9 

91.0 

66 . 2 

66.2 

62.0 

03^^ 

123.5 

t374g. RPM 
U43Q., «*J/StL) 

3l5U 

91. a 

wu«3 

vu*b 

94. b 

92*4 

96,0 

99.1 

101.2 

9o«2 

93*^ 

9 U .3 

00.7 

136.2 

40OLI 

9olu 

lOi.U 

IG1.2 

99.1 

ICC. 5 

lu7.1 

109.1 

106.9 

lUb.l 

102.3 

100.3 

97.0 

136.0 

NFA jfPh 


luO.Z- 

X >; Jr « A 

l&Jv.b 

XvX *b 

XLg .6 

4w7,2 

X 1C. u 

lv 0 , 9 

iob.o 

lu 2 «a- 

lug.b 

97.0 

13V.2 

(1451. i^AU/SEC] 

630u 

96.3 

^b *2 

97.5 

9b. 0 

98.3 

103.7 

106. b 

10 b . 1 

100*4 

99. W 

94.6 

91. U 

135.5 

i»FU laiCy. 

(166e, A4D/SfcC> 


96.9 

^>7*0 

99*1 

iOG*4 

1G1.9 

103,4 

lOb.9 

104.7 

luO*b 

97.4 

9i«e 

9u.7 

135.4 

loau^ 

105. U 

iub*b 

iU7*3 

1 ijb.7 

109.0 

109.6 

lU.l 

109.5 

1U4.U 

99.3 

97.4 

92. V 

141.2 

.,D, OF ttLAOFS 44 

l^oJ'j 

96.0 


9c*b 


Xtl.3 

101.0 

1 03. V 

1 OcO 

97*0 

9^.0 

09.9 

00 * V 

I 34 .O 

fA>^ riP SPtEO 

1 60 Lf «j 

vb* 4 

Vb.b 

97.2 

99.2 

IGC.O 

1C1.5 

101.9 

100,0 

96.1 

91. b 

66 . U 

64.0 

132. V 

ll70. P]/bEJ»- 

^UUva 



- 9<J*h4. 


1QG.9 

101*0 

101.4 

lvli.7 

94.7 

3w7 

00.0 

61 ..9 

133*4 

45uC' J 


yb*7 

9b*3 

97 . g 

97. b 

97,6 

99.1 

97.2 

92 f 3 

57-4 

63.1 

7/.0 

130.0 


31bJu 

^3*1 


9(b*b 

9b.t> 

95.9 

90,9 

97.6 

90.3 

9u*2 

06.4 

Oii.u 

7o«o 

130.5 


4 0 0 0 u 


91 *9 

92.U 

9d.b 

93.3 

94.9 

9b«u 

90.4 

67.9 

8 b . 1 

7o.3 

73.7 

12V. 4 


bOOOu 

btf.3 

d9*3 

9l*I 

92.b 

92.0 

93,7 

93.7 

94.9 

60.7 

8b. 3 

7^.0 

73.0 

130.2 


O3o00 

bTmO 

bb * 

6b*2 

o9.7 

9 C • 4 

92.0 

92.4 

91. U 

Ob. 2 

83.6 

72.0 

7b. 4 

131.1 


bOOCU 

bo.l- 

79. J 

52 * 0 

54i.9 

54*2 

00,3 

87.4 

o5.3 

79.7 

7b.O 

7 g « 0 

73.3 

12V. 3 

Uv&<HwL CaULL/uAILw 


X 

J i X » 1/ 

114.2 

112.6 

114.9 

116.6 

lib. a 

111.0 

i06.3 

luO.4 

XU2.3 

147.0 


r 
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Table 15 

MODEL SOUND PRESSURE LEVELS (59°F, 70% Relative Humidity.Day) 

Angles from Inlet in Dep*ees (and Radians) 

n, 1C. ^<J* oU. aO. e0« 90. luu. IIU* 

r«t.. CO, )CU.17U0,3bllti.l>2)c0;»7QMO.67m.o5>» U .z;i ) U .^0 Ml m > U .9i > 


yAlJjAL 17. FT. 

( 3. •'<) 

Du 

CD 

Du 

i Ju 

/6.0 

7b*b 

* b 

GROUND PLANE, Z/D = 0. 
CORRECTED SPEED - 69% 

7a, 4 70.6 71.3 73.3 

,90 

(REPEAT) 

74. u 7D,ic 

74.0 

7x.o 

b9.y 

* HAL 

1U6. 3 

VFnICLS «-M 


77, ■i 

/fa.b 

74« D 

7£«b 

72.6 

74.3 

7X*b 

74, b 


7u, 1 

09.U 

09,4 

106.2 

CONFl:; CF O 

luu 

7s. o 

/ <4 ■ D 

/ • b 

/o. 1 

7«. 1 

72.6 

7x*d 

7u,6 

oii^ .7 

7u.« 

0)^.0 

09.4 

106.0 

UOC SOhiNcClAa^ 

£ J U 

03. w 

dl*D 

bU«D 

7c.Sf 

77.6 

77. u 

7b. b 

7b*D 

7*. 9 

7a*o 

7y .0 

71.1 

109.3 

3ACE .1/31/76 


02.3 

Ci«C 

bX.D 

bl 

79.6 

7o,3 

77, t 

7b. U 

74.7 

7b. D 

7a . 0 

7u*o 

110.6 

<U\ 10/ d 


0.3.3 


bx«o 

ci.O 

7 9.0 

79.3 

7 

/.4,o 

7^.9 

7a.0 

7o . u 

Db,^ 

110.4 

CAFE 

4uO 

A2 . o 

D ^ 

6 X • b 

bb .b 

79,1 

76.5 

70* it 

74, b 

7< *b 

72.0 

00,D 

Ob . D 

110.0 

JAW 2^,9 rIS 

DuU 

/W.Q 

/^.D 


79. C 

/6.0 

76.6 

7b • 4 

74, u 

7 ifi., 1 

7l«i 

o7«o 

bb« X 

109.2 

(01Ui6. '*/M2l 

qDu 

61.0 

Dl.D 

OX«D 

04,1 

6<J.6 

79.0 

77,U 

7b. 5 

74.x 

74. D 

7u.l 

b7 . 0 

110.9 

fAfia 33, uttf F 

aifO 

Ot *0 

O X * J 

blag 

0 X • 0 

79.6 

76.7 

7b.u 

7D.0 

7G.9 

71*b 

Ob. 9 

bb.X 

109.5 

( 203 , aEO A ) 

lU Ju 

<fU. J 

7<#.D 

7^^.b 

dkJ ,b 

79.6 

77.7 

75, b 

7D.U 

7U.O 

71.0 

oo.q 

o7.i 

109.2 

Itktf ..417,. UECS F 

-12isu 

.. eu.o 

0^*0 

bg « a 

79, D 

76.6 

7t>*^ 

7 b, 0 



71.^ 

.ooa7 

bb#o. 

106.4 

(201. oES K) 

IDCO 

do.u 

<30«i 

7ba* 

7b. b 

76.6 

77.7 

7b. 7 

74. D 

7X*b 

7b.u 

o7.o 

00,5 

109.4 

haCT 7.65 I.M/M3 

2UuU 

61 .0 

ai.X 

dl.b 

bl#V 

6C>.6 

79,7 

77*9 

7b. D 

7a. 0 

75.0 

.00 . 0 

09.0 

111.2 

( .00755 ^G/«3J 

2cgu 

02.3 

flUb 

bi^.w 

oO,X 

62.0 

62.0 

bu.2 

}7.\j 

7D . 0 

72.7 

00.0 

07^0 

112.3 

!^f* n02j. HFM 

C 115A.. -(Au/SEC) 


63.0 

oD«b 

b4»D 

bb.l 

64.3 

64*2 

52.9 

bu.b 

77.0 

74.7 

7a«o 

7X^.0 

114.6 

4u Q J 

»5.2 

fib. 7 

db«9 

bfa.l 

66.7 

65.6 

as.a 

b J . 7 

79.x 

75.0 

74.0 

74.4 

117.0 


5CaU 

-06- .^4 

06^7 

b/ «^x 


66.4 

67.6 

bb.b 

bD*9 

79. b 

7b, u 

74.0 

7D.0 

116.1 

(1164. KAD/StC) 


66.5 


9ua0 

9X*3 

90.9 

92.7 

9a. 7 

65.7 

64 • b 

61.0 

79.0 

7o.o 

122.6 

Mru 1610Q. hF^ 

ttOUU 

'is. 7 

7^.6 

1 OC • 4 

1D4. 1 

104.0 

109.2 

XU. a 

XUb.b 

luX.l 

99.U 

97.0 

9x«d 

139.2 

U6b6. '<AD/6LC ) IbOOL' 

9u.2 


9X«b 

90*b 

03.3 

95.2 

95.0 

91, b 

Ob. 4 

86.0 

oa.a 

70 , 4 ; 

126.4 

Jj. OF BLAUFS 44 

IgbOU 

09.6 

bW.^ 

9X-0 

9ii.7 

92.6 

92*3 

91.7 

o6, i 

64*4 

79.0 

76«a 

74.9 

123.2 

FA\ TIP SPtFiJ 

16oOCi 

93-4 

94*b 

9b*4 

9b, 2 

06.1 

10 0.3 

95. a 

96.4 

9U.D 

8b.o 

o6.g 

eg.o 

130.1 

955* F|/aEG 

2GuDU- 

-00.3 


91.4 


92.7 

92.9 

91,4 

06 , J 

61,4 

77*0 

74*1 

71.4 

123«9 

2dOUu 

69.6 

9C.D 

9D.D 

9b. 0 

95.1 

95.5 

9d,D 

9X,b 

64.7 

79. V 

75.0 

7D.7 

127.4 


D I ^ Dw 

67.9 

Ot#c 

9u *2 

94, b 

92.7 

93.0 

9a*D 

c6,D 

bx.D 

7b. 0 

7U«7 

00. 0 

126.5 


4CUUC; 

65. U 

bb«b 

d 7 . b 


69.9 

90.2 

69.U 

6b*9 

7 e t i 

7a. 9 

Ob.o 

Db.b 

124.0 


DuCuu 

60. a 

bD * b 

bb.X 

eb,g 

66.3 

69.0 

bo.u 

64,4 

7 0. b 

7a.4 

OD. J 

00 * «. 

124.5 


fa D OUu 

61.0 

b i • 

64.2 

bD.b 

65.7 

66.6 

bb.7 

61, 0 

74.9 

7g. 1 

OD.O 

73 .^ 

124.6 


c ^ u u 

75.^ 

7b« b 

7/.b 

79.2 

79.2 

6o.l 

79, a 


&/ . 9 

5D.0 

oi.D 

65*1 

122.2 

U^.E*<*U.L CAL.COLA r=.v 

162.6 

i uD« £ 

104*0 

X u / « b 

1C6.6 

Uo.5 

nx.9 

XU7,X 

xua.i 

99.7 

90, i 

V2.6 

141.0 
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Table 16 

MODEL SOUND PRESSURE LEVELS {59°F, 70% Relative Humidity, Day) 

Angles from Inlet in Degrees (and Radians) 

n. 10, jO, 30 , 40 , 5 Q. 60» 70 , BO, 90 . 100, 110. 

K0,17Hn,3SMn.5P)(0.7n>:a.fl7K1,n5JU.?2)(l*^0><'»57J(l,75» Cl ,92* 

GROUND PLANE, Z/D = 1.16 


WADjAl 17, FT. 

6J 




CORRECTED SPEED 

- 5H% 







( S. ) 

13U 

7dl/ 

74.5 

72.6 

7J*8 

66^.. 

6Q.4 


71.5 70.2 ^-Sl_ 

69.7 

tAtb 

- i04.1 

VFhICLF »-ll 


76.5 

75.6 

74.3 

71.3 

72.8 

71,1 

73,7 

71.8 

7q.7 

69*2 

7 J.7 

7o.8 

105. 0 

nO‘'iFlR rF 6 

IBU 

72*2 

72,0 

72-1 

72.3 

7-14 L 

69.4 

68.7 

69.8 

68.9 

66.1» 

66 *,4 

66* j 

103.0 

LO* SCHFNFrTA'iY 

230 

77.5 

73,8 

77.6 

75.5 

75,0 

74.4 

72.7 

72.5 

70,4 

69.2 

07.4 

66.0 

106.4 

HAT? d/27/7fi 

25g 

79 , j 

76.8 

77.8 

77,8 

76i3 

_?4,9.. 

-72, ?_ 

.72, a,. 

7q,7 . 

71.8 

69.4 

87, U 

107.2 

HUM i4/4 

313 

79.5 

79. J 

76,1 

77.0 

75,8 

74.4 

72.1 

71.0 

08.4 

67*2 

6b * 9 

84*8 

106-4 


400 

75*2 

76.5 

76.3 

7b. 3 

7 3^.8 

72.6 


68^8 

6b . 6_ 

_6_6*2 

.8iL«_4_ 

J^ja-.-CL 

llUlaS 

~5Ai< 29.6 HB 

500 

73-2 

73.6 

74.1 

73.3 

72.3 

70,3 

68.6 

67.3 

65*6 

64 .7 

6 1 • 7 

59*u 

102*5 

CJ99(<J. '^/H2> 

ft Ju 

75-3 

76,0 

75 • 6 

75.2 

73.1 

7o.a 

68.4 

67. C 

65*4 

65*2 

82.7 

59.5 

103*5 

TAMd ^0^ uF{i - 

9 CJO 

7j»4 

73*3 

73,1 

72.7 

71,3 

69 * 8 

67,6 

65 • 3 

63« 1 

63*2 

62*2 

69.6 

101.6 


1030 

70.4 

71.0 

71.3 

71.2 

69.8 

68,3 

66,1 

6 4 .5^ _ 

„bLfi-6 

59.7 

59, 

_5iib 

IQIUO - - 

TwFT a/, ofg f 

1230 

7l,7 

72,0 

72.6 

72,5 

71.3 

69.9 

67.9 

66.0 

63*4 

62*^ 

60.5 

59 • t 

101.4 

f 26 t . < ) 

1 6 JO 

7?,2 

73.6 

72.3 

72.3 

72.5 

72.1 

69.1 

67.0 b 3 -ft 

62.9 


59.0 

inZdl — 

HACT 7,56 GH/S3 

2030 

74*5 

75.3 ' 

74.6 

73,3 

74.3 

74.3 

72,1 

69,3 

65.9 

64.4 

61*9 

61.7 

104.7 

C.CQ756 

2500 

73.2 

78.3 

77.0 

77.6 

77.3 

77.0, 

75. 3 _ 

72,0 

88.9 

66.9 

64,7 

63*4 

107.5 

NFA 8620. 

3150 

61,7 

81. 1 

79.3 

79,8 

80,0 

79,3 

77.6 

74.0 

70.1 

68 • 1 

65*7 

65 • 1 

109.7 


4 0^3 

5 1 • 1 

84-0 

83. 7__ 

83^0 

87.4 

82.2 

79.7 

76.2 

72.6 

-71.0 

68 • 

67 • 6 

-112.6 

\F:C 869&. RPfl 

50 JO 

65-3 

8$. 9 

"d5»9 

85.7 

6 S .3 

84.6 

82-7 

78,9 

74-8 

73*4 

71*2 

70-5 

115.2 

t qt T. ‘<40/StC 1 

633 J 

9 5-4 

95-2 

96- L 

97.7 

97,9 

96.5 

95t4 

92.6 

■§8.i_ 

87. 1 

64*0 

- ^*7- 

127,1 _ 

«PM 

9Q00 

-LT. 

^4f 1 

84*6 

66.2 

86.6 

67,0 

’ 87,0 

84f 3 

81,0 

76*1 

74.1 

71*9 

71-1 

116-8 

11636. KAD/SE.C ) 13030 

65*7 

65*6 

36.9 

67.2 

67.8 

87 . a_ 

96*3 

- ' ■ f . 

82-5 

76.2. . 

74ffl_ 

-7 1 *5 

70.8 

117. 9 

NO' UF 9La3f3 44 


94-2 

92-6 

96.1 

94,2 

93^8 

94,2 

94.9 

90,9 

85*2 

8l.7 

79.0 

77.6 

125.6 

F*N TIP SPepD 

16000 

S3. a 

65-5 

_ 67,5 

.63.4 

67^8 

67,4 

86, L- S_3jl4 . 

76-5 

73.4 

. 7Q..9 

_69.2 

116.6 

T 47 * 

2300U 

65-7 

67-0 

66.5 

92,1 

92.9 

93.2 

91.3 

89,0 

81.9 

76.9 

74.0 

71.7 

123.9 


2503iJ 

62,1 

64. U 

86.6 

87,7 

86~.3- 



83.9 

_76*ii ^ 

71.3 - 

„68tji 

12Q,^ - 

— 

J1530 

79. a‘ 

81.2 

84.0 

66,1 

36.0 

66.0 

86.2 

81.3 

73.1 

68.2 

64.3 

63*0 

116.9 


4DG0a 

77-9 

78.6 

61.5 

82,8 

63,4 

83^6 


7.8, i. 

69*6 

64.5- 

-60.7 

60-1 

117.2 


booao 

75.4 

78.0 

60.1 

B1 .2 

81 .8 

81*6 

80.1 

76,1 

67.4 

63.2 

6i;.6 

59*6 

117.3 


3 3 u 0 0 

7 5-0 

76,2 

73,6 

79,4 

79.4 

79.3 

78.1 

72.7 

66*4 

82.9 

80.8 

0 * 0 

117,6- 


300-13 

7fi- J 

70.3 

73.6 

73. 1 

73.5 

72.9 

71.1 

66.0 

63.1 

57*0 

57.0 

60*0 

115.6 

OjF*ULL CALCJL-ArEiJ 

93“ ft 

■■ 9”9^4 

1 bi'^ o~ 

ToTTa' 

lOltT" 

'loiTT' 

T 60 T 4 '' 

97-1 

"9177 

8^.7 

8679 

65.7 

~132.6 


* 
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Table 17 

MODEL SOUND PRESSURE LEVELS (59°F, 70% Relative Humidity»Day> 


Angles from Inlet in Degrees (and Radians) 




3. 

11. 

2D. 

JO. 

40. 

50- 

6n. 

70 . 

80. 

90. 

1 G iJ « 

110, 



FR L • 

(lU )C0*l/j(0.J5)(:l.52J(0.7OU0.e7)(l.jb)U*22MX.4OMi.57j(l./bl(l,W2| 



bo 

&a5 




GROUND PLANE, Z/D = 1.16 





- P*"!- 

pA0tA| t7, 





CORRECTED SPEED 

= 69% 







C 5* ^ J 

lUO 

/S.8 

75.6 

74-3 

72.9 

70^6 

71.3 

73.5 

73.6 

73.2 

72.8 

72.7 

71. g 

106.4 

v^FHlCLc 

1^3 

77.0 

76.5 

75 , u 

73.4 

7d,0 

72.0 

72 . u 

72.6 

71.7 

70.3 

71.7 

7u-b 

106.1 

CONFIG CF ^ 


7 5 • 1 

75*0 

75.0 

76.1 

74.3 

72,3 

71.6 

7(J. J 

69.9 

69.8 

7o«2 

7g.o 

10S.6 

(.OC SCH£:N£rTA;)Y 

Z’JO 

7Q.D 

81.0 

79.8 

79.4 

77.1 

76.5 

75.0 

74.3 

72.9 

72.1 

70.4 

72.0 

106.9 

rurs 4/aT/7« 

2&0 

<l2*8 

«2.0 

«'1‘3 

. 9l.6 

8043 . 

78. Q 

76^2 

75.3 

74.4 

74.6 

73.1 

7l.o 

U0.6 

RUN 14/5 

Mb 


63.5 

81.8 

61.3 

79.6 

77.6 

76.2 

74.3 

h-9 

70.8 

69 9 

68.5 

110.3 


40Q 

.3 

dl .5 

90.3 

60.3 

76.3 

77.0 

74.5 

73,3 


7a*JL_ 

p7 • 4 

65*3_ 

1Q6.9 


50 U 

78. ij 

78,8 

78.3 

78,8 

77 , t 

75.3 

74.0 

71.8 

7Q.4 

6fi • 3 

66.0 

64«u 

107.4 

(99089. 

63iJ 

79.6 

60 . a 

79.8 

6C.3 

76. 1 

75 . s 

73.2 

72.0 

7 0 • b 

69.3 

67 . b 

64*6 

106.3 

T*1^ S>0, OfG F 

ILI 

77,8 

78,3 

77.5 

70 ,'^ 

76*3 

74.5 

72.7 

70,3 

67.9 

67 .b 

87.2 

65-2 

106.6 


1 0 n ' J 

74.3 

75.5 

75,8 

76, n 

73j3 

74 , n 

73.0 

70 ,.3 

7 0.1 

67.8 

66.2 

64,2 

tOS.5 

luFr 47, UFG F 

J2bJ 

7-5 J.5 

75.6 

75.0 

75,8 

74,6 

73.7 

72,2 

69.8 

67.9 

66.5 

64.0 

62.6 

105.0 

[pai. UP5 ■< j 

1600 

7 3 

/'I. 3 

7^*0 

77,3 

77^3 

76,2 

74j.i 

71,6 

69.1 

67.§__ 

65.1 

64 . 

10&.9 . 

HACf 7.5^ 

2003 

78. J 

76.6 

78.3 

79 , n 

7Q,6 

77,7 

75,9 

73,3 

69,6 

6d . u 

66.4 

63.9 

106.6 

(1co75'> 

250 j 

9i.a 

80.1 

79.6 

81,8 

80.3 

79,7 

78.2 

75.3 

72*4 

70*2 

87.2 

65.9 

110.5 

NFa UOO 3 ' RPM 


94^3 

64.3 

83.5 

84.6 

84,0 

84.4 

84, t 

6 A • b 

76# i 

75.4 

73. b 

71*. 6 

115.2 

( IIS3. R40''S£C> 

4000 

88,2 

87.0 

85.9 

60,6 

86,7 

86.6 

65.1 

52.2 

_ 77.JL- 

76.8 

73. 4 

73 #3 

116.9 

NF< 11105 . 

5000 

85^9 

96.2 

86.4 

87,8 

86,9 

66.5 

85.5 

82.1 

78.3 

76. C 

73.9 

7 3 . u 

117.2 

( 11*3. . » 

5 3 0 j 

07^3 

88. U 

80.5 

90,0 

90.9 

91.4 

_sjua_ 

67.2 

-Ogt-O— 

79.6 

70.9 

76.2 

■ -121.1 - 

NFI) IfelOO. 9P»« 

Togo 

97,7 

99.4 

100, 1 

103,6 

ms. 7 

106,7 

104,9 

105,0 

99.6 

96#b 

96*7 

92*6 

I 37.2 

<1696. R*n/ser)lUClC j 

38.7 

39.3 

9 0 . 1 

92.5 

92.6 

93.4 

91 .4 

90.1 

84.4 

AQ.6 

bu.b 

77.0 

123,4 

NO. OF tfLADF 3 44 

12500 

33.0 

89.4 

90.5 

92.5 

9?, 3 

92.3 

92.0 

86,6 

83.0 

79^3 

77*3 

7S . 0 

123.1 

FAN TIP SPL^n 

1600«J 

93.0 

94.3 

95.4 

96.1 

98.9 

100.6 

98.4 

96.9 

9Q.5 

86.3 


61 *7 

130.4 

953 . PT/se!“. 

200U0 

37.3 

89.2 

9u.7 

92.7 

92,5 

92.4 

90.9 

68.5 

61,9 

76.8 

7 4 • Li 

72.2 

123.7 


2500 0 

93.0 

90*2 

92.8 

96. n 

95^3 96jQ_. 

95.8 



80.7 

77.iL. 

-7a* ^ 

127.. 9 

- ■ 

J150J 

37.3 

89 .'4 

9 0.S 

93,0 

93,2 

92.7 

93.2 

b9.6 

62.8 

76.3 

72.1 

69.U 

126.1 


4D00J 

^4. a 

85.6 

87,5 

89.6 

69.6 

90.2 

89.2 

S6.7 

78.6 

72.4 

67.7 

6b* 1 

124.2 


S t j 0 'J 0 

33.0 

84.0 

86.1 

66.3 

88.6 

69. n 

88.0 

64.7 

77.1 

69.6 

65.0 

63 .3 

124.6 


b'300 J 

30,9 

81 .4 

83.5 

66.2 

86.7 

86.8 

85.9 

62.5 

76.2 

67.4 

63.3 

62*4 

125,0 


»nooo 

75.4 

79.6 

" 78^0 

76.7 

79.7 

79.9 

79.5 

75.6 

66.9 

61.9 

56.2 

62.6 

122.4 

•,1y=’=<4LL CALCUUmCcI. 

; owA 

'ibTrr 

T'I'3.8 

ins. 6 

1 , n?t9 

1 1 O . 1 

To7T2 

io6 . V 

IO 0 T 9 ” 

T 7.5 

'96^ ” 

93.7^ 

139.7 


cn 

CO 


GENERAL iQfUECTftlC 



a> 


Table 18 

MODEL SOUND PRESSURE LEVELS (59®F, 70% Relative Humidity, Day) 

Angles from Inlet in Degrees (and Radians) 

10 . gO. 30 . 40 . *j 0 . feO. 70 . 90 . luo, , 110 , 

Fi?E;u. (U, ) (0*17 J (il.JSu 0.52) f 0.70 » <0.a7Ml .05>_»_l.22)jU*0* 

GROUND PLANE, Z/D = 1.16 . 

tjAuiAu 17. FT. 6'j ■ CORRECTED SPEED - 86Z 

, 5 . Ij ICO 70.6 7C.;5 <59.6 00.4 70.0 7c .7 71 .7 72.2 72.3__7.^k_ 7l._Q 104.® 

\/EH£CLt '?-ll 125 >i;0 7j.0 7 i.q 67.6 7i.7 70.7 7o.7 7o.5 69.0 68.0 69.6 69. e lo3.7 

CCINFI5 CF b 7i.0 69. H o9,5 70*4 7i,5 /i.g. 7l,u 70^7 69. Q 7o«5 72..J 7j,6 104.6 

LOC SnHFNefiTADT 200 77.6 79.3 76.3 70.4 78. 0 76.7 76.0 77.0 75.2 76.6 71.0 >3.0 110.0 

OaTE a/27/7A 25u 79. § 60 -a 79^ 01i_l 79t7„.76,j] 70 . 0 78.7 77.7 79*3 .72*6 77.6 li2.1 

HUN 11/^4 31b 78.5 76.3 '76.8 76.8 7«5.S 73.7 73.0 71.2 66.2 67. b 66. b 6S.0 106.1 

Tape 400 78, Q ^7.‘5 76.0__76,6_7*i‘j3 7dj7 _ 72l7_7j.,7_ 66,-5_ 68.0 - .66.1 64.6 1116.0 

8 Aft 29.6 M'S *50y 78,8 76.'b 76.0 76,6 74,7 7d.O 72,5 7l,0 68.0 66.3 63.6 63»o 105-5 

(99989. ^./N 2 ) 630 Sn.3 78.8 78.0 77,8 76.2 7d.5 72,2 72,7 70*5 69.0 6b. 6 64.0 106.9 

TAM9 0F3 F aOQ 7s*8 75»8 75*6 76, S 76^5 74,2 72^,7 7l,5 68.2 68.2 67*4 65-0 105.9 

(7.83. QFrC 78.6 77.3 77.5 77.S 76^7 74 ,9 . _7.4 ,4 . .^7.- . 7i_,4_ _72.< 71. 1. 69.1, to7.7 

(HFT 47l '1^9 12bj 83.3 01.6 70.0 79.3 83.0 03.2 02.2 00-2 76.9 76.0 74.7 72.3 113.4 

(231. JFS KJ 1800__8?.0 81. 8 79.3 7 9.8 81 .5 82.2 80. 2 79,8 7 5 .2 .73. 2 _74«jj ^7iJ.. Q . 112,3... 

NAOt 7.36 GH/M3 ” 20Q0 86.3 66.6 86.0 65,1 84,5 «3.4 87.4 01.0 01*2 77.7 77.3 7b. u 116.6 

t. 00786 KR/MJJ 2500 06.0 04*3 03-b 86.4 9i,2 93.9 97,2 93.0 0®*O 88.4 64.5 63*9 125.2 

9FA l372i. P'*''' 3l5j 08*0 89.1 86*5 69,9 91,2 97,1 99,1 99,7 97*2 94*9 91*3 08.7 129.6 

( l4J7"^mO/S£C) 4U00 96l2 90.5 95.4 100,1 09.6 107. 8 Ul.O 109.7 _106.1_lQ2_.0 103,3 97.6 139.9 

NF< 13o5bl SPN 5000 98.7 98.2 98.4 101,3 100,3 i08»2 111.7 110,3 107.8 104.4 103.3 98.U 140.8 

I14S1. PAO/SECj 6300 95. 0 94.2 97. 3 99. g 98.3 104.) 107,2 105,4 10C«4 98.^2 9 4.6 ?ijC 135i9_ 

MFD 161O0- 0000 95.6 96.9 90.3 100.3 99,4 105.4 106.1 103.7 99.2 96*1 92.3 90*1 135.4 

tl606, HAD/S£C) 1000a lOA.b lOb.3 136.8 100.7 107.7 108.6 1 1 0 ,tt_.lJQ0,P .104.. 0 . 99, U 96,6 93«6 144,5 

NO, OF 'HA3FS 44 12500 95,5 96,6 97.7 100,2 100,2 101.5 104,7 102,6 98.5 94.2 90.6 07, « 134,2 

FAr« TJP 16000 95.1 95.2 96.4 96^7 .99,2 100. 2 10 2.4 100.5 .?5.5_91.7 87,4 04,2 132.6 

U03. FT/SEC 20000 ®6«5 97.2 97.9 ino.2 99.3 101.3 102.1 99.9 94,7 89.9 65.5 82.9 133.1 

25050 9?.8 93.6 9d.7 96.9 96.7 97.9 99.0 _97 a 1. .?2tQ_A6,a . §.l»5 _7 -?aL_. 130.6 

31500 93,0 93.1 94.4 96.4 95.6 97.1 98,1 95.7 90.1 84.4 79.6 75.9 130.5 

40000 9n.b 9c.b 91.6 93.7 9.3,4 94,6 95.0 93.7 67.6 81.7 75. 7 72.8 129.6 

SOOCIQ 88.9 09.4 9u*6 92,1 9p, 1 93,5 94.5 92,2 86.0 79.6 74.3 72.9 130.1 

63000 88.8 86,9_ 88.7 69.4 00^1 91,7 92.6 91, t 84.7 . 77.8 72,6 73.,6_ 13t,Q 

8000U 79-0 79.7“ 8fl9 82. 3 *4-3 06-0 07.9 85,4 79.4 72-U 7>.0 72.4 129.4 

Oy,rHALt. CaL';JCa rto lOotil 109.'j‘i09T9' n2tT~n'T74~15ll 117.7 Tista 112.3 108.6 107.5 102.9 147.4 




GENERAL I^EIECTIIIC 


Table 19 

MODEL SOUND PRESSURE LEVELS (59°F, 70% Relative Humidity, Day) 

Angles from Inlet in Degrees (and Radians) 

T. 10, ,0. 30, 5.1. s'), 70. bC. 90. 100. 110, 

} (0,17) iO.JSl 10 ,52) I n. 70 H 0.a7 ) 1 1.051(1.72) Cl •40)( 1,57 Ml >/3) (1.V2* 

I'l GROUrJD PLANE. Z/D = 1.16 


piAt'iAL 1^, Pt. 

6 J 





CORRECTED SPEED 

= 90% 







IQU 

67,1 

67.3 

56.8 

66,6 

70. G 

70.7 

70.7 

71.5 

71.3 

71.0 

70. u 

69. a 

104.0 

V^-UCL' »-ll 

125 

*i9, 1 

70.0 

7d.5 

65, t 

^l»2 

70,7 

70.7 

70.5 

66*b 

68 . 

7o.o 

> 0.3 

103.5 

rONPn RP 6 

lOu 

69. S 

} 

65.8 

69, 1 

70.7 

70.7 

70.7 

71.5 

7o*3 

7j.o 

73.5 

7 a . 1 

105.1 

LUr Sc^^PNprTinc' 

20 J 

73,0 

74.3 

73.3 

71.6 

72^0 

71.7 

7U5 

72.2 

70.7 

69.6 

69.3 

67.5 

104.6 

n*lF 4/,:7/7fi 

250 

7^.3 

77. i 

78.8 

77,1 

75.5 

74,5 

75.7 

do . 5 

4l*0 

79. b 

79,3 

74 . iJ 

112*0 

run 14/7 

31b 

76m3 

75,3 

74.0 

74,1 

73-6 

72, J 

71.5 

70.5 

67.D 

67.U 

66 . 0 

64.6 

104.3 

TAf^F 

4J J 

73*0 

75 . j 

74.3 

74.6 

73,5 

73.5 

71,7 

70.5 

67.7 

67.3 

6b. 3 

68.6 

104.8 

8A<3 z-i.h HC 

5G J 

7d.6 

77. 

76.5 

76.6 

77, U 

77.5 

76.0 

73. b 

7q*5 

65*5 

0 J * 3 

69*v 

107.6 

C9':)9a9. N/i-2) 

e)3^ 

/7.Q 

76. b 

7b. 3 

75.6 

75.0 

72.7 

71.2 

70.5 

67.2 

67 • 0 

64.6 

72.5 

106.5 

T4Mg aP3 F 

ao j 

74*a 

74.0 

73*8 

75»0 

75,2 

7J,7 

72,7 

70,7 

67-7 

66.7 

67*6 

72.3 

105.7 

t 2d3 , ^ ) 

loao 

7A.b 

75.3 

74.5 

77.3 

75j5 

77.2 

76.4 

74.2 

72.4 

73.0 

70,9 

74.5 

108.4 

T'wET 47. DFC F 

1250 

d3,5 

62.6 

31,5 

82,1 

8 ?, 7 

83*4 

83.7 

82.7 

81.7 

81.0 

77. « 

77. J 

115.4 

(?bl. liFG 

160'J 

5,1. a 

84,6 

85.3 

84.8 

84*2 

9o,4 

91,7 

89.3 

67.0 

82*5 

62.7 

82*2 


HACi 7.56 3M/M3 

0 0 j 

57.6 

92.3 

9o-8 

94,4 

97,7 

102.9 

103.9 

103.5 

100*0 

95.7 

93.6 

9J*7 

133.7 

( .Cc756 , KR/M3) 

2500 

5 1 ) . 3 

66.5 

86.8 

89,4 

96,0 

100.4 

102.4 

100.6 

97 mO 

95.2 

92.6 

90.*C 

131.5 

NEA t4^7J. RF-" 

JlbO 

57,3 

a»#3 

91*5 

95,9 

97,7 

103,1 

102,1 

100,2 

96*7 

92*4 

91.3 

92*7 

132* t 

(1505. R*a/5EC) 

40UJ 

r^7.7 

97.2 

36.2 

101,3 

104,6 

110 . 8 

lll.,J 

107,4 

tp4*6 

too *3 

99.0 

95.8 

139.9 

NF^ }445>7. RFM 

Soao 


97.9 

99.6 

in 2 ,Q 

107,3 

lln.7 

111. 7 

108.6 

104.3 

102*0 

'99.8 

96*3 

140.3 

f 151 B.^riiAO/SEC j 


94#6 

95.5 

97.3 

ino,o 

97,6 

104,7 

106.5 103.6 

_ 9^4 

96*7 


92^ 

_L35a1 

NFD ,6100- 

9Q00 

9«Sf 4 

96*1 

97-6 

ini*i 

99,7 

101*9 

103*4 

100*2 

95*0 

9i .9 

89,3 

66*9 

132*7 

11636. RAD/itC > lOOUO 

136.7 

in 6.6 

1 D7.3 

108,5 

108*5 

108,9 

1D9.9 

105.5 

102*5 

97.0 

94.4 

92*3 

139,9 

VO, OF B| A3FS 44 

IjbOO 

93*3 

96,6 

inn , 3 

tnt ,7 

loj^e 

t03iS 

184,2 

101,6 

97*6 

93*3 

39.9 

87*1 

134*6 

PAN TfF IFtED 

16000 

9S. 1 

96.0 

07.7 

09,5 

90*5 

100,5 

102,7 

99,1 

95*3 

49.7 

87.0 

83*7 

132.5 

124b. FT/sFC 

20000 

96,8 

97.7 

98.7 

100,7 

inn*9 

101,1 

101,6 

96,0 

93*2 

87.5 

83,8 

81.7 

132.3 


25000 

93.9 

94.7 

05.8 

07,5 

^7,8 

9a. 7 

_?9,5. 

96,1. 

90.6 

86.4 

3C.4 

77.9 

121.0 


J150U 

93.1 

92.9 

94.7 

07, C 

96*4 

97.4 

98.0 

94*0 

88.2 

82.3 

77.7 

74.3 

130.4 


4C000 

39.7 

90. a 

91,7 

93,8 

94.0 

04 . 9 . 

95.4 

92.1 

35.9 

79.9 

73.3 

71.7 

129.3 


500UJ 

33. a 

S9.3 

9q,8 

92,3 

92.5 

94.2 

94.2 

90.6 

34.4 

77.7 

72,3 

72*6 

129,9 


5300U 

36.4 

86.9 

88.7 

89.7 

90.6 

92.0 

92.6 

39.2 

83.2 

75.1 

70.9 

73.4 

130.7 


3300 J 

79.1 

79.0 

81,6 

82,4 

A 4 I 7 

36.3 

87.7 

84. D 

77.7 

70.5 

71.1 

72.3 

129,1 

? E^l C A cC 1 


I'jglb 

109^7 

r 1 Ci .7 

uirift 

1 

U6.fl 

Ti7~7 


UO.^ 

rn7’. 1 

105.0 

io2r9 

147 ” 3 


CD 


2 Table 20 

MODEL SOUND PRESSURE LEVELS (59®F, 70% Relative Humidity, Day) 

Angles from Inlet in Degrees (and Radians) 

3. 10. ?0. JO, ^0. sO. ftO. 70, oU. 90. 100, UC, 

c (0. JtO,17»t0.Jb)tO*S2l(O.7O»(0.87Hl»CbHl«22Mlf4ti)n,57)(l,75nl.92) 

GROUND PLANE. Z/D = 1.16 -»*-l 


aAOr^L 

dJ 

■ “ 




“CORRECTED SPEED ■ 

- 100 % 






( ‘i, 

no 

64*6 

64.3 

65. S 

f>4«4 

7n,o 

70j,7 

71.0 

72.2 _ 

72.0 

72. U 

71.5 

71.1 

104.4 



65 ,3 

63.3 

69, J 

63 , '4 

70.2 

70-7 

70.7 

71.5 

71.5 

71.4 

73.3 

7^*1 

lUS.l 

CONFIS CF b 

no 

/T.a 

69.3 

66 , 5 

68.6 

70.7 

71.2 

71.5 

73.5 

7J.8 

75.0 

76.5 

76.1 

1-07.5 

i.OC -SCHE-J-nTAOV 

200 

56^3 

67.0 

67. J 

66*6 

70,5 

70*7 

70.7 

70.5 

65*7 

64.0 

63.4 

6b«£] 

101.8 

DATt 

2Sg 


35.0 

66.5 

87 tl 

89^ 

86 • 0 

86.0 

81-2.. 

.16,2 

77.4 

76.0 

64.6 

118.3 

!?U'4 

315 

72.0 

74.3 

75. S 

75.3 

77,5 

75.5 

75.5 

72. C 

74,7 

70.3 

68.5 

7CmO 

107.7 

TAPE 

40 J 

68.3 

'*‘3,5 

66. J 

69^6 

7tl»ii 

70.7 

70.7 

70.5 

65.7 

61, 3_. 

65.1 

64 • tj 

102, .2 

BAR ?i.*) HR 

b 30 


6 6.5 

> 4.3 

79.3 

76.5 

73.7 

75.5 

75.7 

66.2 

73. 0 

64.3 

69.5 

1q7.4 

(99939. H/H2) 

6iO 

71.3 

70*3 

71.0 

72.1 

71.5 

7o*7 

70.7 

70.5 

66.2 

66.0 

63*3 

64 • u 

102«7 

TAHb aO, LFC F 

800 

7 J.3 

72*3 

71.3 

72.3 

73^0 

76.4 

76.5 

76.5 

7 6 > 4 

74.7 

72.4 

69.0 

108.3 

( ?83 . JeS ■< ) 

10 JO 

76.0 

73.3 

7o.a 

79 » 9 

82,7 

67,7. 

6JS._4 

88.0 

86.9 . 

78,7 . 

41,4 

76. b 

116-5 

IrtET 47^ OFS F 

1 

77.3 

79.1 

77.0 

85,6 

93,5 

93.9 

94.2 

93.2 

86.9 

87.5 

82.9 

63*6 

124.3 

i?Sl. 3PG K) 

160 J 

3?. 6 

36.5 

66.9 

96,3 

97.2 

94. 9_ 

96.7 

93.8 

90.0 

86 . g . , 

9g.2 

69 . 

127.1 

HACJ 7,56 SO/M 3 

2060 

3?. 5 “ 

■ 35.3 

97.5 

94.6 

96,0 

97.9 

97.7 

95.3 

93.7 

92.2 

9c.6 

66 . b 

128.2 

( ,0n7<S6.'^G/’^l > 

2500 

3d.n 

85.6 

9n • n 

88.4 

‘5^*7 

ion*? 

99,9 

98,3 

92.0 

9(3.9 

88.<J 

62*5 

129.3 

NFA 1 ^ 949 . 


3 4 # 3 

8 4 » ^ 

96»H 

66»6 

91,9 

94,4 

92l»6 

91,7 

87. Q 

84*t 

82< 3 

61*4 

123.4 

( 1472.,RAI)/Stt» 

4ono 

50^5 

33.7 

6R.9 

69,6 

01,8 

94.1 

944 ! 

69.4 

64.6 

83.0 

82.5. 

61*3 

123.5 

SF< IfilOJ. r?h 

5000 

94.7 

94.4 

93.9 

97,0 

07,5 

10(5,5 

100.2 

96.6 

93.6 

89,7 

66.5 

69.6 

130.0 

( 1667 BaD/SECi 

6300 

93.0 

93.7 

94.0 

95.8 

101.3 

ioi.a_jm.Q_ 

9el6 

_94a_ 

91.2 

89.1 

67 • U 

131-i) 

NFT1 i6trm. RP'' 

3000 

92.4 

9J.6 

94*4 

95.6 


98.2 

99.1 

96.5 

93.2 

69.9 

87.4 

85.7 

129.4 

<1636. RaO/SF-C) lOOOO 

100. S 

101.1 

102.6 

103,7 

103.2 

102.6 

104.4 

100.6 

97.0 

93.8 

90.9 

67.4 

134.6 

90* OF aLADFS 44 

I 25 OJ 

106. J 

t07,6 

ne.e 

110,0 


IO 9.3 

111*4 

107.3 

IQ 4 .I 

100, J 

97.4 

93.6 

14 ! .4 

pAm Tip SPPrn 

16000 

94.1 

95.0 

95.7 

97,2 

98.0 

96.0 

98.7 

96.6 

92.1 

87.7 

83.5 

.81*5 

129.4 

r ^ ^ i ^ ^ cru 

T3iiJ* Fx/sLD 

20003 

95.0 

95.7 

97.2 

90.5 

98. 4 

98,1 

98.0 

96.2 

91.7 

87. U 

62.6 

79.9 

130.4 


25000 

.96.6 

97. S 

99.0 99.5 

99,5 100. Q 101.3 ?_7j7. 

93.6 

_JS 8 il 


8Q.,J_ 

U2— 8 _ 

• * 

31303 

9?.0 

93,7 

94.2 

96.0 

95.9 

96.4 

96.5 

93.3 

86.7 

83*7 

77.9 

74.6 

129.6 


40000 

9n.o 

91.1 

92*2 

93,3 

9356 

94,4 

94.9 

91,4 

4,6,7 

81.1 

74.6 

72.7 

129-0 


5000^ 

9 9.0 

69.9 

91.1 

92.3 

92,7 

93.5 

93.7 

90.9 

85.4 

79.7 

73.0 

72.4 

129.7 


63003 

95.1 

97.2 

96.2 

90,5 

90^8 

9i_.2_ 

91.9 

88tp 

84.0 

76.3 

71.4 

7 3.4 

130.2 


60000 

7 9.4 

79.9 

81.5 

82.2 

84.7 

85.8 

86.7 

63. o' 

77,9 

71.1 

71.1 

72.5 

128.5 

0.j£KAi-L CALCliLATLIj 

l3^^ 

109.9 

’"ifllo” 

112. S 

TT 2 T 7 

naTo' 

11472 

'ifoTg' 

To77F 

■ 1 0377' 

To 1 . 2 " 

~9’8T8 

144~.9 


GENEIIAL^ElECTIlie 


Table 21 

MODEL SOUND PRESSURE LEVELS (59°F, 70% Relative Humidiiy, Day) 

Angles from Inlet in Degrees (and Radians) 

.3. ic. 3u. 4>|. Si . ^c. fo. «0. lou. UJ. 

( n. > ( 0 * 1 7 ) I n.3b) (r»S?) I ( J,h7u 1 .nb) ( l»?23 < l»^0M 1 .57 M 1.V2) 

GROUND PLANE. Z/D = 1.16 


1’, PT. 

t J 





CORRECTED 

SPEED 

= 86% 

(REPEAT) 




1 %. S) 

1 Li J 

7 0*7^ 

7 1 . 0 

r ij • 3 

r-9. 1 

7Cp U 

7C. 7 

71. b 


72.0 

72.3 

71. u 

69,3 

104.8 

Vehicle p-it 


;2*i 

7 1 . b 

/t *5 

ft7,ft 

7?.r} 

7n.7 

70.7 

;'i io 

00 *b 

66.3 

69. D 

7 0.3 

1C3.8 

coNi=^i'; cF t 

1 !3L 


7 n • D 

^9. 

7 1 - ! 

/ \ 

/i .7 

7i.7 

71. b 

7o»a 

7 1 * 3 

72*5 

72*1 

105.1 

LOC •SC^ES'-.fT* jr 

-?'Vj 

77* J 

79, rt 

70.0 

70.9 

7Q, n 

77.7 

76.2 

77, b 

76.2 

76. U 

74.0 

76.3 

113.9 

DAre 

2*1 1 

7*^* J 

0n*5 

0n • 

H 1 .4 

An .5 

79 ,? 

70.0 

79,7 

76*7 

ftl*o 

76*3 

76*b 

113.0 

R J.S 14/9 

3i:) 

7^.b 

70. H 

77. n 

76,0 

7S.5 

74.2 

73.0 

71.7 

60*5 

ft7.0 

66.3 

65*0 

106*3 

TAPi 

4'1-i 


77.0 

77. n 

7ft, A 

7ft, n 

74,2 

73.0 

71,5 

60*7 

66.3 

66.3 

64. b 

106.1 

^ ) f. fif; 



7ft *3 

70.5 

76^0 

7ft, 0 

74, ft 

73.0 

71,2 

60.2 

ft 7 . U 

65*1 

63«3 

105.9 

1990S3. ■'*/'123 

^ i 1 

70*5 

70 . } 

77*5 

70. 1 

7ft . 7 

73.7 

72.5 

73.2 

7o*2 

66*0 

65.8 

64*3 

106.7 

fAHq nPS F 


7-»* b 

75-0 

7t). ti 

76t3 

75^5 

74,2 

73,0 

7»,2 

67-9 

ft6.0 

06*6 

64.0 

105.8 

IP; •< ) 

lOuJ 

7^- rb 

77.5 

77.0 

77. S 

7ft, 5 

75,7 

75.2 

74,5 

71.4 

72-ft 

71.1 

67.6 

108.0 

r^^Ft 47, F 

12 JJ 


61.3 

76.3 

79.1 

82.5 

83.7 

82.9 

60.5 

77.4 

76-5 

74,7 

7 2.1, 

113.6 

< 2dl . uF^ < 5 

l&fl1 

62-3 

0 1.5 

79*3 

0U. 1 

82*2 

82-7 

00.7 

® U •> 

75*2 

73*2 

73.5 

69. b 

iia.7 

•<*<^1 7.56 

jOLiJ 

cJ 

0 5*5 

06.0 

04.9 

03^7 

02* 4 

05*9 

at. 8 

60*7 

65*9 

75*8 

7 4 • 2 

117.0 

(.CiS756 

2500 

05.5 

04.1 

03.5 

85.1 

91.2 

93.9 

96.7 

93.0 

69*5 

87.9 

84.1 

03.7 

125.0 

vjFA J l7?j, t(p'. 

3lbo 

68*0 

69. 1 

0D*3 

09.9 

9nj9 

97*4 

99.6 

100*0 

97.7 

94.9 

91,6 

66.4 

129.9 

i 14J7, Riu/StC ) 

A 0 0 .] 

^7,5 

96.5 

96.2 

90.3 

99.1 

lOfl. t 

111. 6 

109.7 

106.1 

102.0 

102>8 

97.6 

143.1 

1364^. 

bo 0 3 

^^9.4 

97.7 

90.0 

lau.0 

99^5 

tC7*ft 

111.7 

1 10.6 

107.0 

in3.7 

1 U2 ,8 

97.0 

140.7 

11449. •<Ar/SLC) 

J 

y *5 . 0 

9 4.2_ 

97.5 

96. 

97.5 

103. 7 

107^7 

LQ5.? 

iog_i9_ 


94.8 

9q?7 

U6.1 

NFi? 1^135* PP” 

SGOD 


' 97 . t 

90.9 

in“o,(S 

inn, 2 

lf^4*9 

106,9 

104,0 

100,2 

96*7 

93*3 

91*4 

I 35.8 

1 1*<46. K *'j/Sfc.C ' 

U Ju J 

1^4,2 

iuft. 1 

1 J/. 1 

100.7 

107.7 

IU6.9 

U 1 . 1 

106.0 

104.0 

98.6 

90.4 

93*9 

140.6 

NO, Op P- 4 3^*3 44 


9 1 • 0 

96,4 

'50.5 

99.7 

1 no, 3 

' no.0 

105.7 

102.6 

97.0 

93*0 

90,2 

66*1 

134.4 

PAN TIP SPcFO 

lb ]00 

9i.6 

95.5 

97.4 

99.0 

99,3 

100*5 

102.9 

100,8 

9b«6 

91. g 

86.7 

04.g 

132.9 

' 15-1 . p f /SFC 

201:D 

<55*3 

97.2 

90.4 

99.7 

99,9 

lun.ft 

102.6 

99.7 

94.5 

09.7 

64.8 

61.9 

133.1 


2^000 

Vl.l 

94 . j 

95.3 

97, 

96. b 

97*5 

99.5 

97.2 

91*6 

Aft . 6 

81,9 

76.4 

130.7 



92.3 

93.4 

94. / 

~9ft.5 

95.7 

97 . 2 

99,0 

96,3 

69.7 

84*2 

79 . ^ 

76.3 

131.0 


4 r n ^ T 

9-1.2 

91 . 1 

92 2 

93,0 

93,5 

94.7 

96,2 

93,6 

67.2 

81*6 

75.3 

73.2 

129.7 


50100 

09.3 

09.5 

9n.0 

92.0 

91,7 

93*5 

95,5 

92.1 

66.7 

60.2 

73,8 

72.4 

130.3 


6jnro 

•^5*0 

07.2 

00*b 

A9.ft 

Qn.l 

91.7 

93.6 

90.5 

65.0 

77*1 

72.6 

73.4 

131.2 


4 -6 ;5 - 


79. ^ 

02. n 

82'.4 

84. 4 

8ft. ft 

4S.4 

65.3 

79.2 

71.0 

71.1 

72. ) 

129.5 

. ^ A ‘w'._ ^ i 1 1. . 

1 4' J 

1 9I ! 

1 1 1 . 3 

1 1 Uo 

1 M*4 

1 1ft* n 

It aIi 

116! J 

112.4 

106,3 

IU7.1 

1 J2.n 

147.5 


Cl 
- 1 


GENEDALiQtEUCTRIC 


o> Table 22 

OO 

MODEL SOUND PRESSURE LEVELS (59®F, 70% Relative Humidity, Day) 


gi? 

s » 

§p 

IP 


Angles from Inlet in Degrees (and Radians) 




1. 

13. 

3-1. 

30. 



(0. > 

(n.i7) (n.35) (n.S2) 













f?AU|At, 17, FT. 

b J 



. 

. 

( ‘5. «) 

1 C J 


75 . s 

74 .« 

73.4 

VFhIC.L= ■»-Il 

12b 

7^. D 

77.3 

7b. J 

73.6 

rONPlK CF o 

\0>J 

79.3 

75.ij 

7*3.0 

76.9 

LOC S-rtS-JUrTAflY 

200 

aj.8 

ai.d 

3c. b 

79,4 

n* T s 4/2'* /7 a 




^l-3 

=*1,6 

run 14/10 

Jib 

<3 a • 0 

«3.5 

02. 

■■'1,0 

T.ps; 

400 

as-b 

a 1 c 4 


60.3 

HAR ?9.(i 

bOO 

^4* b 

■79:-j 

7^.0 

78. a 

(99969, •'i/’^2> 

630 

S7* J 

6j. J 

60.0 

6lI. 1 

TAH9 ^0, DFG F 

qOO 

J7c0 

76.'’ 

77.5 

77,8 

(2a3. 

XOOj 

<?7*:5 

75.5 

7b • b 

75.5 

ixFr 47. riFG F 

1.2bj 

rt9. 3 

75,6 

7b.5 

75,6 

1 2 ^ 1 . jFfJ K ( 
'Hint 7.S6 GM/M 3 

160 0 . 


/b,6 

/o*b 


2000 

0 • i J 

>6.8 

/e.o 

7 9,6 

( .C0756. AC/^3) 

2500 


80.3 

79.8 

81.4 

NFA naij. 


93*3 

84*3 

63.3 

8 4,4 

< lt53.,S*D/StC) 

4000 

33.0 

66.5 

86.2 

86^6 

Him. 

5 0 0 J 

33.2 

STj.G 

85.9 

67.3 

< 1 ( 53 . . 

.Ajoo_ 


88,0 

89.3 

90.0 

Nrif iA,TQ, BPM 


3Qt3 

99. 1 

99.9 

1 n3 , 0 

HAoA- ^ AD/SEC HOOOO 


65.1 

9n , 1 

92 m 

M3. OF NLaOpS 44 

125^3 

3d jS 

89,4 


92,2 

fan TTP speed 

16000 


94.5 

ga.7 

07,7 

954. <="T/SPO 

20000 

Vii.b 

86-7 

90.7 

92,2 


250C0 

9S.1 

69.7 

w.o 

95 •§ 


31bOJ 

33.1 

86.2 

90. b 

96,2 


40000 

V? *b 

85.3 

37*b 

89,6 


5000 J 

91. \ 

83.5 

3c .1 

88,8 


b 3 0 0 0 

9d,i 

61.7 

34.0 

87, u 


<s n 0 n u 

94.9 

>5.6 

7 a . 0 

81 .3 


itl, 6^. 7 • a0» ItiO* 110» 

in.70K0.a7l M .nSMl.??) » l.-»0M 1 .57) ( 1.7S) (1,92) 

GROUND PLANE> Z/D = 1.16 


CORRECTED 

SPEED 

= 69% 

(REPEAT) 





. . 

73 , a 

73.4 

73*1 

72.3 

73 . 9 ^ 

73.3 

72.8 

71 -d 

72.5 

71.7 

70*3 

70. 6 

7a . 1 

74^5 

73.0 

71. e 

70.5 

7q.2 

69*6 

7 0 • 3 

59.0 

77 . J 

77.6 

75.5 

75.0 

72.9 

72.3 

70.6 

71.3 

/Q* 8 

78,3 

7C. u 

74.0 

7J3.9 

74j3 

72.5 

7o.l 

70.8 

7tt. (1 

76.2 

74.0 

71-9 

7U.3 

66. J 

67.0 

78. b_ 

77..1. 

74.7: 

73. b 

7i*9 

7.0 fJ- 

- 97 .1 

. 65» 1 


75 . 3 

73.5 

72.3 

7o-l 

S 6 ■ J 

bb. 0 

5J.8 

78.1 

75.5 

73. b 

72.0 

70*9 

69.3 

DD a 9 

64. 1 

76,1 

75.0 

72^5 

70.3 

68*4 

67*b 

o6.9 

64.6 

74.6 

74.7 

73.0 

.70.5 

70.3 

67. b 

6b. 0 

64.4 

74.3 

73.7 

72.2 

70.0 

68.1 

66.3 

63.2 

61.0 

77.6 

76.7 

74.5 

72.0 



_ ^.2 

64,8 

rajo 

77.0 

74. y 

72.5 

69.6 

67 . 2 

65.3 

63.5 

80,0 

79.7 

76.2 

75.3 

72*1 

69. b 

66 . C 

66*0 

83,5 

83> 4 

fij. 1 

60.0 

76*9 

74»2 

7Z.3 

70.4 

86,9 

86.6 


81.2 

77.1 

75-6 

72.3 

72,9 

86,6 

86. n 

A5*0 

81.9 

78.0 

75.0 

73.0 

72.3 

9 fl , 4 

9i.2 

d9.7 

86.7 

»2jlL 

79. d 


_7,§.i3 

106 , n 

t 08»6 

106.4 

103.5 

98.6 

97 . D 

94.6 

92,2 

.92.6, 

93.4 

9i ,4 

89.3 

83«9 

«1*6 

76.9 

77.4 

g( ,8 

®2»3 

91,5 

87,6 

82.7 

76.6 

76*7 

74.9 

98,4 

100,3 

96^4 

96,1 

9Q,5_ 

as. 5 

S3 *5 

81.8 

92,2 

91,9 

90,9 

87,5 

81.2 

76.6 

73.1 

71.2 


-. 95,6 

95.6 


85.7 ^ 

^7^9 

_ 7§.-i 

_74,2 

93-2 

92.9 

92.5 

88.3 

81.8 

7b. U 

71.2 

58.0 

90,1 

9o,5 

89.5 

85,2 

78.6 

7J.9 

66 a 3 

65*5 

««.l 

88,7 

87.7 

84.2 

76*4 

69. b 

6b . 0 

64.2 

86,0 

_86,B 

86.2 

81.5 

74.9 

66.9 

63.6 

64. 7 

79.2 

80.1 

79.5 

74.3 

66.6 

61.4 

61.3 

65.1 


C'.,,e:*aul CALC'JtATtJ iu7^j i 02 .a" io7.9 ioy.9 loa.i los.i 


lOJ.l Q7.9 9b. 5 


J»»L- 


106.0 
106.0 
10b. 9 

109.5 

110.6 

110.3 
IOV.2 
I07.b 

106.4 

loe.a 

1Q6.0 

105.6 
L07.6 

106.6 
110.6 

114.5 
116*6 
116. V 

- 121.0 

137.2 

123.2 

l22.« 

130.2 
123.3 
127 j >.6 
125.0 

124.2 

124.5 

125.3 

123.4 


93. J 139.7 


SENEHAL^ILEGTRIC 


Table 23 

MODEL SOUND PRESSURE LEVELS (59°F, 7096 Relative Humidity, Day) 




Angles from Inlet in Degrees (and Radians) 

bT* 7 ^ m bt-* 


liO. 


loa. uo. 


<aotal -rl 

?* 

-» ) 
i j 

( 3 » 

j (J.17) 

NON-POROUS CHAfIBER (DOORS TO FIL- 
TER HOUSE OPEN) CORRECTED SPEED = 5M^ 

*.u 

C 5« "1 i 



. -74,3 


5/^6- 

.5^3 

i5& 9 6 

68^9 . 


,6ZL*6 



-66 

101.9 


lilb 

77.7 

77. j 

78.3 

72.3 

71.8 

72.1 

73.7 

73.3 

72.5 

73.0 

71.4 

69.3 

106.^/ 

t 

1 isj 

71.3 

71.3 

57*1 

57.3 

fi^ll 

56.6 

57.7 

72.3 

7l,l 

66*2 

71*2 

7^ , 

103.8 

•_0; finY 

J 

7a./ 

7 3.3 

74*3 

72. 1 

7D,5 

7 J . 3 

59.7 

69.3 

67.3 

86. b 

64*2 

63*6 

103.2 

n*!®” 7yl/7^5 


73,/ 

73.3 

78^5 

77 * U 

7 5.8 

7 4*4- 

72.9 

71.3 

7o.3 

7 a 

tib*9 

66*3 

107.0 

2a/l 

3i5 

73.3 

79.3 

78- 8 

78. ) 

75I5 

74.9 

7J.2 

72.3 

bv. 6 

63.7 

67.7 

66.3 

107.4 



7S.J 

75.5 

74.8 

73. J 

71-6 

71.4 

59.2 

6?.o 

6b« 6 

64«7 


6|j*iJ 

102.9 

JA^ ?-*-5 

S3 j 

74.3 

72.3 

7 1 • 0 

73*8 

59.5 

69.4 

67.9 

66. b 

63. 0 

63.7 

31*/ 

69.3 

101.2 

tJSftJS. 

bJj 

75.7 

74.3 

74- 1 

72-8 

7|.b 

7j-4 

5^,4 

67 . ^ 

boi 3 

64.7 

6 3 . w 

61*3 

I02>d 

TAi-i il, dri - 


7!*3 

7J. 3 

73* 3 

72.7 

7UI 

7 i. 1 

65.1 

66 * ^ 

64.3 

64.4 

63* 2 

6 1 ^ 

102.2 

[303. <J 

1333 

73-3 

71,0 

7 J • 8 

7i.7 

6 9.0 

5&. 6 

6 b.* 6 

64.3 

b 2 . ^ 

6ij 

.69.6 

63.2 _ 

100.1 

T<(Er 75, J=5 ~ 

1 23J 

71,3 

72.1 

?2*i 

7 1 # 5 

71.5 

5:^. 1 

56.9 

64.3 

62*0 

6U.4 

69*1 

57*5 

100.4 


A.S.3J 

_72.._7 

73ii 

72.5 

71^.8 

7n*5 

71. 1 

68._4_ 

_6^ . 6 _ 

33.3 

61. 7_ 

b 

57*5 _ 

101.4 

■<A:rio.53 

2 J3J 

74.7 

75.3 

/ 5a 1 

7 3. 1 

73.3 

7 3*1 

7t. 4 

66.3 

694 1 

63*9 

61*2 

6o* 7 

104.3 

( .01^^63^ 1 

25 3 3 

75-j 

73.5 

77.4 

73.9 

76.5 

75. b 

74.1 

70.5 

66.1 

66. 1 

63*4 

32^2 

106.6 

"JFA &67J. 



33.1 

7S. 1 

7 Val 

73,7 

7V. 1 

77,b 

74.3 

7i-3 

63-3 

66*6 

6-5 • 4 

10«.6 

1 O?=5.,r<A073£C 

) 4333 

31.9 

32*3 

^1.7 

8'2. J 

«1 .7 

31.3 

81.5 

76.4 

74.5 

72.5 

69.7 

63.3 

112.7 


5330 

51.9 

3d«9 

85*2 

■) 

R4,l 

b 3^4 

31*4 

75.1 

73.9 

71.9 

7U »2 

69*2 

114.3 

' 913., 

X 5J33 


_^94.4 

95.8 

93*7 

. 98? 1 

9be3 . 

34*3 

32* 4 _ 

35. Z 

.85.1 

31*9 

_Bl*9 

126.3 

16130* ’*■' 

3300 

»4»7 

85. 3 

87.3 

87»3 

8 ^ 5 

^70 

54.2 

31-7 

76.7 

75. u 

72*3 

7l* 1 

117.2 

tl6»6. -<43/3E3 

M:o3j 

54.5 

85.7 

850 

87.3 

87*4 

87. L 

56.4 

61.9 

76*2 

73.3 

71*6 

7u*2 

117.5 

^^0;. 3F a.AJea 

l.,3J 

35*^ 

^5-4 

95-i 

93*4 

6 

92-2 

92. 

90.1 

34.9 

80.7 

73*3 

77. A 

^24. 6 

»■* V Tt ? S»5cf| 

15300 . 

54*1 

85.1 

87.5 

87a3 

86.7 

37.3 

66.2 

63. U 

76!.^ 

72.6 

7y« b 

69*3 

lis.2 

76». ” ) /i^“ 

c!0333 

53.1 

8 b. 4 


VJ.3 

9 1 • 0 

^1.5 

9j. J 

67.4 

3o • 0 

75*0 

72.6 

7j*3 

122.5 


25 j Ij 



8^1 

86^ 


5 7 

63^_ 

7j.6_ 

^^9-SL 

^4jl7 

_6_4jt_b„ luX? 9-3 


j: aJO 

75* J 

78.3 

81.6 

83. J 

83.3 

53.? 

52.3 

73.7 

7 0 . 3 

65. P 

6 1 • 7 

39,9 

116.1 


433 JJ 

72*^ 

74. i 

77.3 


79.1 

73*1 

73.1 

74.4 

bo. 7 

61. J 

53*2 

36. 1 

113.2 


53333 

65,d 

71.1 

74-5 

73.6 

7S.9 

75.3 

74.5 

70.3 

62*6 

69.3 

67.3 

se.A 

111.6 


5333 3 

S7.2 

57.3 

7 J.b 

71.3 

7t-3 

72* 2 

70.2 

66.1 

59.9 

89.1 

63.1 

39 . 

110.5 


^3333 

5 1 * j 

61.4 

8 4*4 

6 4 . J 

84-1 

54.3 

63*2 

59.4 

56. 1 

84. b 

64.6 

60*9 

107.9 


1 5 u 

14 

99.5 

1 

13 j1 1 

I3l! 1 

^ ■ 4 , 3 

^ 9 - w 

96lb 

91. D 

49.3 

96.5 

63. i 

131.3 


CJ5 

CO 


GENERAL^ELECTRIC 


Table 24 

O 

MODEL SOUND PRESSURE LEVELS (59°F, 70% Relative Humidity, Day) 

Angles from Inlet in Degrees (and Radians) 

i£^ m iilt AJ* b3« /3a oi^a i)Ua tiiOa 110| 

{3a j(0al/)(0aJ5j(3»32)(3a/tU{3»a/)(l»3D|(l«22»{l»*JMl»!>''Hl»^»Ht»i'<<) 


NON-POROUS CHAMBER (DOORS TO FIL- • 

TER HOUSE OPEN) CORRECTED SPEED = 


( s. 1) 

1 JJ 

90*3 

78.3 

72.^ 

39.9 

A7l6 

5^-3 

710 


_ 7j,2 

73-1 

0 5 . b 

88. _1 

. 104.4 

V5-I13w£ <”11 

1 i b 

^ J • J 

78,3 

7o. 3 

73. i 

71.3 

72.3 

73,0 

/ < 1*9 

74.7 

73.1 

7 w . 1 

89.1 

106.6 

'1- 1 3 ^ 

I ^5 J 

77. j 

/p.J 

7 j. 3 

71*1 

7 oil 

5 J.3 

65.0 

b».a 

88.2 

6/0 

o8* 1 

87.8 

103.0 

\.OZ SC-^t^alTA JT 

J 


/8.3 

/is.o 

7 3, 1 

7j,b 

74.3 

720 

72. i 

89*4 

7 J.O 

71.0 

7i.o 

106.7 

'UT» 7/i/Tb 

d'yj 

^ 1 • tJ 

91*3 


79.9 

77.3 

7b. 5 

75.2 

73.0 

7ia9 

71.6 

7b.3 

88.1 

109.2 

?i,P 

3t *j 

J 

32*3 

1 * j 

3 1.9 

74, b 

77. S 

7b. 0 

74*9 

72*2 

7a.6 

o9*i 

87.8 

io».» 

1 A»r 

4J^ 


3 0 • J 

7b.o 

79, i 

7Sal 

7a# 5 

74.0 

72*9 

8»a7 

56.6 

93.8 

83tO- 

--lor .6 

dA'i ■*'3 

^11 

7^.1 

7/.1 

7^.1 

75.1 

74.5 

7 d • 1 

72.7 

71.3 

68*9 

65.3 

88.3 

63*8 

105.6 

(393>i. 

Ji3 

7?. 3 

79*3 

75. J 

73.3 

76.1 

75.3 

73.0 

72.3 

7 ja 1 

59.1 

07. 1 

88. 9 

IOZ .4 

Ta'13 J*3 ? 

*3 j 


79,-! 


79, ' 

75, S 

7S,:> 

73^5 

7t*5 

89.6 

65. ^ 

67*4 

65.8 

107.3 

< ■'j: . •I*’; 

) J 3 J 

7 S ^ J 

7$.i 

7^. j 

71.3 

7S, 5 

7SO 

72.7 

71. (j 

89.1 

6b. J 

83.9 

63.3 

106.1 

T^Sr 75, - 

123 3 

74,^4 

7 5*5 

7b. b 

75, S 

74.3 

73 .? 

71. b 

6», 3 

89*9 

64.6 

82 •l' 

8(1.3 

104.8 

1297. 'tP'J <J 

U3J 

/i.l 

75,3 

76.3 

7 0 # 1 

74.1 

/4.0 

72.0 

«>9.e» 

88.9 

66.6 

82.9 

81.9 

105.2 

HA:ri^«3D 3*i/'i3 

^ j J J 


79*3 

/;• 3 

77.9 

75f b 

7a?7 

74.7 

7^.8 

88*4 

6 b. 3 

84.8 

63*8 

107.3 

U319S3 

2 5 3 J 

73.6 

93.3 

7«.tj 

6J. b 

79.3 

75*? 

76.9 

74.1 

89. 9 

65*7 

08.8 

64. J 

109.6 

1134b* 

3i3j 

52. a 

92*1 

di • 5 

62^6 

5lj5 

b2*? 

3l*2 

78.3 

79.1 

72.2 

b • 3 

6 8-. 7 

112.6 

lllsa..-<AiJ/S£S 

) 4333 

5 J.7 

34.7 

64.7 

B4.a 

«40 

54.5 

340 

ai.9 

77.8 

7b. 1 

71. b 

71.4 

115.6 

9**1 

bill 

5^*4 

35*7 

65*6 

55. S 

55*6 

56.1 

35.2 

82.9 

79*3 

76.0 

73.0 

72*1 

116.6 

UlP4 9AT/5V1 

L 


a6, 9 

67. / 

fc^.O 

53.6 

53. 

67.9 

»5*9 

_ -^.l*-5 


73.3 

-119.6 

>»FiJ U133. 9!»'1 

^ 3 »i 


97.^ 

«3*i.6 



l^SO 


*«Sa7 

lUl.l 

96 . 4 

94.3 

9l.t 

I 37 .O 

(1a8aI ^*o''5£:; 

)1D3DQ 

‘37. ?i 

33. i 

g 

3 


94.4 

94.2 

93.2 

37.8 

43, V 

51.0 

79. u 

125.2 

N1. 3- 44 

123QJ 

57.5 

33. j 


»J.7 


9iM 

90.2 

88.4 

83*2 

78.0 

7o.7 

73*7 

122.0 

-k't T[-> 

1S33J 

?7tj 

95.4 

94.6 

99.5 

97.3 

93. 9 

97.6 

97 I 0 

91.1 

Sb.9 

b 

80.8 

129.7 

9^ j . ^ T J 


5S.^ 

39.3 

69*5 

9 T . 4 

9t * 1 

.1 

59.6 

88.2 

82*3 

77.4 

72*b 

7r.7 

122-7 


2J)33j 


37.9 

9i./ 

94.4 

^3*b 

^4* 3 _ 

93.0 

. 91.*4 

89 * 9 _ 

78.9 

740- 

ZZ.l 

126.3 


31 an 

B?.7 

3 4*0 

67. 1 

J* T 

69.^ 

69.6 

69.1 

66*5 

8n*2 

72.9 

db.i 

65*2 

122.9 


43303 

75.5 

79.3 

62.7 


63*5 

56.3 

34.7 

52.1 

79.3 

68.1 

62.0 

62. w 

119.9 


S3003 

7^,1 

76.3 

79.^4 

61.5 

61 .4 

6?. 6 

6i!5 

79.5 

72.0 

64.2 

60.1 

6-j*i; 

116.4 


5 3303 

7?. a 

72,9 

/ b .a 

77.;j 

76.1 

79.4 

75.3 

7b. 6 

68.3 

62.0 

60 • u 

84.8 

117.5 


SOJJ J 

5^*2 

ssla 

70.1 

710 

71-6 

710 

710 

69.2 

62.7 

68.9 

bb.7 

68.4 

115.0 


1 ji .6 

^ w 1 . 9 

102.3 

40 J. 3 

1 Jsl4 

i 06 . 3 

1070 

IO 6 I 9 

1 32 a li 

97.3 

90*3 

92.9 

136.9 


GENERAl^fLECTRIC 


Table 25 

MODEL SOUND PRESSURE LEVELS (59°F, 70% Relative Humidity, Day) 

Angles from Inlet in Degrees (and Radians) 
n. iO. 4 T. an! 60. 71. sL, »a, lou, lia. 


Jt^L 1 

• ^ £ j • 
31 

tS \ 

<:3. 

Mt]«i7)(U.35)(a.32)(G.7ut(2.67)(1.03Ml*22l(l.«U|(l«&/Hl«79)(l,V2) 

NON-POROUS CHAnBER (DOORS TO FIL- 
TER HOUSE OPEN) CORRECTED SPEED = 8 ^% 

. p"t 

{ J 

lOj 

32-0 

SJ.J 

72«a 

37 . a 

A9. 3 

73-3 

72^3 

72. b 

7lO 

71,9 

71-1 

69.0 

106.3 

^-11 


9l 

91.3 

73 . 5 

ft9.-s 

71-0 

71.1 

72.5 

71.3 

71. J 

72-3 

7J*U 

69.0 

105.9 




75. i 

7 j . 3 

690 

7ll3 

7 2-5 

72,3 

72.6 

5^. J 

7 J . 6 

71-:; 

7a-3 

105.5 

^3:: r 

25j 

7 j* 

730 

74.3 

74.5 

74.5 

74.0 

73.7 

75.2 

7 4*3 

73.0 

Db • p 

7l.l 

107.6 

7/1/76 

2^j 

9 1 - u 

75.3 

9l * 5 

3i.9 

Al .7 

79.5 

9l,1 

63.2 

64*2 

93 , U 

7b*b 

0(j. J 

115.5 

?6/3 

ii 3 

75*D 

79. j 

77.3 

73.3 

75.2 

74-2 

73.3 

72.2 

5y . u 

63. ky 

Ob.D 

60. 91 

106.6 

r* »- 

43 J 

/ J • 3 

7^.3 

75*3 

7j.3 

75.2 

7b. j 

74,3 

7 3,1 

56 . 6 

99,3 

00.6 

55*9> 

106-7 

2*-6 ■*' 

3 J J 

^7*3 

7 5.3 

7 4*9 

74. t> 

74.3 

73.7 

73.2 

/ 2.2 

56.7 

7 0 • J 

00. 0 

65 • u 

105.7 

(796iJt). </-l^) 

O^J 

76*5 

77.3 

77. u 

73.5 

73.6 

7d. 6 

74,2 

73. u 

7j*2 

7u . J 

07« 4 

OO.J 

107.1 

T4Hd 32 ^ ul-i • 

J 

770 

77.3 

73.0 

77.1 

77.3 

77.3 

74.7 

73*2 

7i 

72. J 

oo« C 

05*0 

107.9 

tJji. i 

\jJj 

73. i 

77.3 

73. j 

75 , d 

■^3.2 

3j. 9 

7S.U 

70,2 

7s*2 

72.0 

0^.4 

07.0 

110.6 

i/,£r 74j. -i“j ” 

123J 

32. d 

79.3 

3l .1 

3 2 • J 

HP. 7 

64-4 

54.2 

9 J .5 

61.3 

78.0 

72*4 

72*0 

115.0 

( 2 ? 6 . -<73 ^1 

lf)3j 

31. i 

7^.3 

3 J . 5 

32.5 

93.1 

9 3 «- 7 

92,3 

. 90.1) 

76^0 

Ji.a 

_/4il2 


114.0 

ha; 1 16. 5 j jH/Hj 

313 J 

•J4* J 

34.3 

33.3 

3 3.9 

H4 . 5 

66.9 

99.2 

93.9 

62«5 

77.7 

77. D 

76.2 

U7.e 

( .21653. \3/H3) 

2331 

92.3 

32.3 

63.1 

34.1 

64-7 

37.7 

99.2 

4C.0 

66.5 

94.7 

7».0 

do * 0 

120.4 

1 at s7. 

T t 3 T 

9A.3 

ft3.5 


H5.3 

HhI? 

95.1 

97.3 

1 11,0 

9s.? 

94,9 

69.b 

da .2 

12«.4 

( 1462.,^AD/S£; 

) ^ J J 1 

73jD 

3 J . 7 

94.5 

56,3 

97,6 

134,1 

114.3 

119,4 

100 *y 

1 13 ■ U 

1 ^ 1*0 

luo*.} 

139.0 

nFA 

ST 1 J 

34.3 

54.7 

OH- t 

06.4 

1 n 1 - H 

1 Oft. 3 

1 1 ll 2 

1 1 1 I 4 

106.6 

114.2 

101.5 

99.5 

140.9 


L 5^3Jj 

- 

__ 92^4 

95«J 

9(Lm2 

9S,5 

- 112 , L 113,4 

116,.3 

-Iu2ii9 . 

99*7 

. V4tJ 

9^*0 

135.9 


aOJI 

51, 5 

oil 

05 *H 


«H ,6 

130,-5 

injls 

1^4,4 

99*6 

36. b 

V2.7 

dd«l 

t34.0 

.ti595, H*a^s£; 

] 1 V V 1 3 

i J J. J 

1 V 0 * 3 ^ 

107.2 


109.1 

1 dt! . 7 

104. U 

109.9 

IOJ.4 

38. V 

yO.o 


140.2 

vO. D“ 44 

12311 

34.1 

95.4 

97.3 

3 » 5 

90.3 

1 JO. 3 

103 -Q 

132.3 

»7*8 

34.3 

6i^.7 

66.0 

133.4 

Ira 3^-rn 

; 301 j 


ii^3.7 

93.3 

V7 . y 

96.7 

1 3 J « 1 

131.0 

101 *U 


91*1 

O0« W 

64*1 

132.3 

1226. -l/3£; 

23131 

31.5 

55.7 

96.9 

93.4 

OR. 3 

99.5 

33.6 

98.2 

»3*7 

99.2 

6J« J 

3 0 * 0 

131.6 


c31j3 

9^*4 


920 

s^4f J 

54^7 

96*0 

95*6 

4a»i 


95*4_ 

- 7 y ♦ 0 

77. 4_ 

126.0 


3 1 3l J 

9^1l 

35. 1 

51.1 

92.4 

92-6 

94* 1 

53-7 

93. t! 

66.4 

91. w 

74 ./ 

7a*0 

127.4 


4 13 3 3 

31. s' 

34.3 

37*2 

33. p 

93.7 

39.3 

9i.& 

99.0 

64.6 

77.1 

70*2 

72*1 

124.9 


53131 

33.5 

5^« 2 

34.2 

5** • 9 

95^6 

66.6 

67.3 

97,0 

bi.b 

73.9 

07.0 

72.0 

123.9 


S 13 3 3 

7^0 

77.4 

H3.? 

H 3.9 

HP. ft 

61 . P 

94,3 

8J.d 

79.9 

71.9 

57 • 6 

73*9 

123.5 


53 j 

73.5 

7J.7 

74.4 

73.3 

76-5 

9 J ■ A 

9,. . 0 

79.1 

7 j. 6 

57.9 

00.1^ 

7j. • 

123.4 

jA_; 

J-A r 

135*0 

1 3 9 . 1 

1 av -3 

1 1 J.7 

111.2 

il 3.3 

119.2 

lid. 3 

112*7 

I 18.9 

luO.O 

104«2 

146.6 


GENERALiSSl ELECTRIC 


Table 26 


MODEL SOUND PRESSURE LEVELS (59°F, 70% Relative Humidity^ Day) 


Angles from Inlet in Degrees (and Radians) 




1. 

13. 



40. 

P3. 

63. 

75, 

8b, 

90* 

1 uu* 

iij. 



S”^ r j • 

i ■)• 




:>J 
0 J 





NON-POROUS CHAMBER (DOORS TO FIL- 




17, »T. 






TER HOUSE OPEN) CORRECTED SPEED = 

90^ 




1 33 

545.1 

34*3 

75.3 

33*1 

63.3 

73.3 

71.5 

- 7.2 *-Li 

7Q*q. 

^ 71*1 

7o,a 

69.6 

1D6.3 

’*-11 



61.4 

72.6 

67,1 

6d.5 

7j. 3 

71.0 

72.0 

7l*6 

72.3 

7o* V 

69*9 

105.9 

;0V*-I3 Zr 5 

l&U 

3l. J 

7S.3 

7:i.3 

6 a • 

71-6 

72.3 

72.5 

73.3 

7 Ci * 3. 

7i*3 

72.0 

7i-3 

106.0 

lOZ SCH£V£-rADf 

23 J 

“iji 

7^.3 

7^*3 

6 3^ • 1* 

7i,;i 

71/5 

71.5 

70/7 

o7 *U 

6/ * u 

66* 3 

06 • 1 

104.1 

a*T? 7/1/7*, 

23 J 

54*0 

33*5 

73. J 

73.4 

7P-2 

73.7 

76.3 

77.2 

79.5 

Bo*b 

76*3 

77. U 

112*6 

>6/4 

313 

7 5 

78.3 

7 4*3 

73.1 

71.0 

72.7 

71.7 

7q.2 

67*0 

67.9 

60.8 

65*3 

104.7 


4J0 

77.3 

76.3 

7J.3 

73.1 

73-2 

73,2 

72,2 

72,0 

6 6.5 

66.9 

68.6 

tbmti 

104*? 

3AS s5.s i3 

ST1 

7? . T 

74.5 

7 4 • ^ 

7 !.a 

7 4 • n 

73. » 

72.7 

73.5 

59*3 

66.0 

64*3 

66.3 

104.9 

(J9895. ^/42> 

3>ij 

53.3 

73. _8 

«1«5 

79.6 

77.3 

74*2 

75.0 

71.6 

7o» 0 

68.8 

65.9 

67*8 

108. s 

Tam ^1* o»i • 


7,;3 

7S»S 

7R,S 

75,1 


74,7 

74,0 

74^0 

69*5 

89,2 

66*6 

67.3 

106.7 

n-33. O 

1333 

7S, J 

73-5 

73^3 

79.5 

■7-2 

31-4 

^0.5 

80.0 

78.4 

7Q*b 

.73.6 

74*8 

112.5 

Mif 74, JT'S * 

1233 

Sif i 

do.a 

79.0 

BJ,3 

ai,2 

84,7 

91,5 

86/3 

63*5 

75.7 

79,4 

77 • ij 

116.1 

(235- 

IbJj 

..35 •& 

31.3 

64.6 

44.4; 

- ?2s3 

96. a 

S6.2 

86.8 

85. y 

79.5 

61.^ 

79*a 

ll«.3 


2333 

54.6 

5a»5 

9o.d 

90.5 

91*? 

n J.7 

103.5 

102.3 

99*0 

96.0 

94.8 

92.2 

132.7 

J. 51353 

233 3 

33*9 

35« J 

ad>l 

9J.5 

94.2 

VS. 7 

101.9 

131.3 

9 b * 0 

96.4 

91«6 

91*9 

131-S 

14795! 

315-^ 

“idf J 

37.1 

97.0 

92*4 

9^,2 

99. t 

t°2.9 

^*^2/2 

98*5 

93.9 

91.5 

9V.4 

131.9 

(1549. .340/5*3 

} 4J3j 

2 . J 

92.7 

93.2 

9:^.5 

94.5 

134. 1 

106.5 

1Q6,7 

1.03 .4 

99/0 

97.0 

9i*9 

136.6 

« 449i. a»'1 

5333 


93.4 

97.4 

101*3 

10^.5 

107. o 

1 o9.5 

1 08. 9 

135*1 

110*8 

99«i 

96.5 

139,0 

<1517. •<4 0/SE3 


?3 » ^ 

_ 94. 2. 

-96, g_. 


i.ao,o 

1 ii 3 . 1 

10.2-4 

103.8 

ijm»4_ 


- -91.«a- 

91*7^ 

._ia4,jp . 

HF«) 1^133. 3*'< 

5333 


94/5 

94/5 

97^3 

97,8 

IJO., 


T02,T 

97.9 

93*^ 

99.5 

66«* 

I32-® 

-i*C^3£5 

)133j3 

1J5. 1 

103.9 

106.4 

1C7.1 

107.1 

107.8 

109,2 

109.1 

105.1 

100.9 

97.5 

93.2 

140.2 

M3. 3- d.AJ", 44 

1 2 3 3 3 


9v,5 

100*8 

iG^fO 

1 01 j9 

102.3 

i 0 3 • 7 

104,3 

99.8 

95.0 

91.7 

87.9 

135.2 

“■4M fl^ 

15.3 3J 


9<s«i 

95. a 

93.1 

94.3 

103.4 

mlo 

lOQ-9 

96.7 

91. i 

86. 4 

83.8 

132,4 

i25i. *T;3£3 

23333 

d« ? 

53.4 

95*6 

ii7*» 

98.6 

99.5 

99.9 

99.7 

94*7 

6 9*4 

84*0 

bo« & 

131,9 


. 2ai3.j.. 


-U-l. 


Sp* c 

95.5 

96-7 

_ ?7ijB 

9$i9. 


85*6 

60.8 

77.4 

129.8 


11533 


99. S 

9n * 7 

97.3 

95.8 

94.1 

94-4 

93.7 

89.1 

41.7 

76*1 

73.2 

127-e 


43333 


34«7 

36t6 

BB* 2 

83.1 

»0.3 

91.3 

91.0 

85.8 

77.7 

70*9 

7i.y 

125,7 


5 3 3 3 3 

H1.5 

9?ll 


4 3.3 

4^. ^ 

97.7 


88.1 

83.0 

75.5 

69.5 

72.1 

124,6 



75,7. 

_ 76^0 

7?i0 

&3|B 

_s;»,7 

. 84|5 

j3 5* u 

85.0 

80«.l 

71*6 

67*2 

73,8 

124.1 


53 33J 

73.5 

71.5 

72.7 

73.1 

74.5 

90-2 

B1I4 

80.4 

74.6 

4B . u 

69.6 

72.7 

123,8 

D^sM4LI '^4l.* 

J , 4 T » ,1 

1 j 9 ! ’» 

A j 3* j 

10^.3 

lUlli 

uiIj 

11 3'. 9 

1 ID^B 

1 I6Z5 

111.6 

Xq7.4 

1U4.9 

102.4 ' 

146.2 


Table 27 

MODEL SOUND PRESSURE LEVELS (59°F, 70% Relative Humidity, Day) 

Angles from Inlet in Degrees (and Radians) 

13 , ^ 3 . 33 , 


t», *r. 

( -5. 

<-ll 

O'J 

ij 

133 

3^*0 

3?ai 

75.3 

3a* 4 

7?- 3 

NON-POROUS CHAMBER (DOORS TO FIL- 
TER HOUSE OPEN) CORRECTED SPKD ,7 . 

71,8 72;0 7i.'J 72.0 72.6 72.0 

100% 

72.1 

F-L 

107.8 

i2a 

iill 

94.3 

74-3 

**7. a 


7^.9 

72.5 

73.3 

73.3 

74.6 

73.3 

73.0 

107.9 

-!Jn3-i; *=• $ 

ii)j 

32. J 

!iU3 

73 . a 

67. 1 

71,5 

72.0 

73.9 

74,5 

74.0 

75.3 

76.3 

76.0 

108.6 

r*:! t 


31.6 

aj.3 

71.3 

36.9 

72.2 

7^-5 

71.0 

70*0 

33.3 

S3. 3 

£a 3 . u 

00.0 

103.7 

7/1/70 

2a j 

^3* J 

. 9f « 9 

69.3 

Vj.3 

89.3 

64.7 

92-7 

94*2 

3^.3 

75.3 

77.3 

79,0 

U8*.9 

23/i 

Jl3 

31.3 

34.3 

33* J 

6 4,3 

81.2 

7^,2 

77.3 

73.5 

7 6 • g 

71.3 

72.3 

7 A ■ 3 

112.9 


4 JD 

75»i 

7&0 

6 i«i 

3^.3 

72,0 

7i*5 

72*2 

71,2 

94,7 

66,4 

03.9 

64* u 

103.3 


D D ^ 

74 # T 

73.3 

76.5 

73.3 

77.3 

77*2 

79.2 

bQ.^ 

7 d« 0 

69.3 

t>0« 1 

03 . u 

110.2 


533 

73.3 

75 . b 

73.3 

79.1 

79.3 

74- 2 

75.3 

76.6 

/3-7 

67.3 

54.1* 

04.0 

107.7 

TAi-i ^ 

i30 

7 3- a 

74*3 

72*3 

sl.l 

s '!. 9 

75.3 

flO.O 

!»0,7 

77.7 

75 * ^ 

74*4 

73.0 

11**1 


13JJ 

72.:) 

7J.3 

92.3 

E93. a 

99.2 

95. 4 

91.2 

9u,3 

35.y 

93.7 

04,1 

52 . g 

121.8 

74- L)** “ 

12:^j 

3t. J 

31.3 

94.9 

93.1 

98.2 

07.4 

99.5 

95.3 

93.0 

92.7 

99.7 

5 5 * u 

128.6 

3^3 <1 

15J)3 

>.3?1 

aj.i 


92,6 

V9.5 

13D-7 

102,7 

101*0 

3 * i) ._ 

. 35.i 

j^D. a 


132.3 

•44:ri9,fl3 5H/13 

2 JJ J 

33.3 

34.1 

97.1 

91.6 

98.2 

59.2 

103.2 

97.5 

94.7 

93.3 

90.9 

59*7 

129.7 

< .31 3*^3 '•/■'iJ 

23 TO 

5 • 3 

35 • 1 

93*3 

• i 


inn *7 

ino *7 

99.0 

93.7 

92.7 

5 V . 6 

07 . a 

130*0 

VFA ’bajy. 

3 I oT 

b 4 • '^ 

33 . 1 

3b • ^ 

DO. b 

95.7 

54*5 

93* 6 

96* 3 

91.0 

99.1 

54*3 

93*7 

>as.5 

tl721-,-<*ii/Si;; 

'IF< lAI'^J 9*'^ 

} Aaoo 

35.2 

33.3 

9b. 9 

rtO.b 


95.9 

90.6 

. 

.94,2 

9 0*4 

99.6 

50 ♦ 3 

99*3 

129*9 

3Q 

57. a 

53 .? 

51- 5 

37 I 4 

m. 1 

119*7 

104.7 

101*9 

97. D 

64.0 

96.9 

9o*3 

194*9 

<163*). -<*0,i3£C 
1*133^ '**■’ 

\ 5iD J 

V2.7 

^2. 

_3 45 b. 

93.2 

ID 1^3^ 

. 1 ^2 ■ 6 

131.7 

iOL*6 - 

93.1^ 

9l«9 

99 ^ 

U3«Q 

S3 J3 

— — 

31.6 

93 - 1 

53.9 

- r 

5a. 9 

50^9 

132*9 

101*3 

99*4 

96*1 

62.3 

99*2 

97*1 

192*0 

tifsas., -(*3/S£: 

>13333 

57.3 


tOl.2 

102.3 

im.3 

134.9 

105.3 

101*9 

97.6 

63*9 

9g*3 

89.9 

139*1 

'<3‘, 3? 9.!’*ny3 44 

12^30 

1^3-3 

AJ7.6 

133.3 

109.5 

1 nlo 

111.1 

>>2.2 

>09.9 

IU 4.3 

100.6 

96.4 

94*1 

t42.3 

^*3 1 1**- 3“tFO 

i^a jj 

^J.sJ 

1^4.4 

^3.3 

97. Ii 

99.3 

1 JU. I 

100.0 

9d,^ 

94*^ 

99.1 

04.9 

92.0 

131.3 

i4?a. 't/jiiS 

23333 

^P*2 

53.7 

95.1 

97.2 

97ls 

95.1 

99.3 

97.4 

92*9 

87. V 

93 .^ 

79.0 

130.9 


233ia 

5 A^O_ 


97hJ 



100^2. 

iait.»_ 

96.4 


5/.»9 

92.6 

7SL«4_ . 

132.9 


3la33 

37.3 

33. 7 

9j.7 

92.5 

91.6 

9b. 3 

93.9 

94. a 

55.6 

81.4 

73.9 

73.9 

128.6 


4 n 1 

34*3 

35.7 

39. 1 

39,9 

9n.» 

93*1 

9J.3 

90.5 

95*3 

79.0 

71.4 

72*0 . 

127.1 


oj j;j;j 

33.7 

32.1 

34,3 

3 3,3 

93, J 

9U*3 

90.7 

99.1 

5U7 

74.9 

69.3 

73.9 

126.1 


^ j n j 

77. 1 

77.3 

. 5 

42. 1 

4dl9 

97.3 

89.2 

95*0 

75.5 

70.9 

67. C 

75.6 

125.9 


ii3Jaj 

73.3 

7 J.3 

75.5 

7 4,4 

9:j. 1 

32.5 

92.6 

30.2 

73.1 

67.9 

Od.e 

74*3 

124.9 

3yE^Awt 34-3 

J,AT£u 

13 3.1 


“U J .& 

Ti 1 . 9 

lll^l 

114. 9 

115.3 

Xid.¥ 

105.5' 

fob. J 

16 T.O 

lob . 4 

145.9 


-a 

CO 
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T^le 28 

MODEL SOUND PRESSURE LEVELS (59°F, 70% Relative Humidity, Day) 


Angles from Inlet in Degrees (and Radians) 




3. 

iO, 

23. 

30. 

43 * 

O’^m 

63. 

73. 


90* 

lOUt 

uo« 



- 

(3. 

M 0,17) ^O.Jd) ici.52, t 0.70 1-33) < 1*22M 1*V) 



a:) 

O J 




NON-POROUS CHAMBER (DOORS TO FIL- 




PtHi_ 

1^. *T. 

b3 




TER HOUSE OPEN) CORRECTED SPEED = 

86% (REPEAT) 



l. 3- ■<) 

13J 


54*5 

7i.s 

6 6.9 

69^5 

70,3 

7 id*. J 

73, U 

7i*S 

7i*b 

71 

69*6 

106*7 

^-11 

1 ^3 

33.9 

5 t • 1 

73.5 

5 9. -J 

49.9 

73. S 

72.0 

72.3 

71*5 

73 . 1 

7 J • J 

69*X 

10b*0 


itJJ 

• L 

73.3 

7j.o 

65*1 

70*3 

7l*3 

7l • 3 

/ J 

9«*6 

7o*3 

71«8 

7q. 3 

lab. 1 

-0:: 



79. J 

74.3 

73.- 

74.2 

94*2 

72-3 

74*7 

7b*U 

73*9 

67.3 

7a. Q 

11 s . 1 

J-*ri 7/J/75 

2PJ 

& T • 5 

79.3 

8 1 . 3 

6 1 ♦ b 

a^- i 

7 9 • 

79.2 

93*S 

94*3 

S3* J 

74*0 

79. u 

us . 4 

2a/5 

310 

79.3 

79*3 

77.5 

77.1 

75.2 

74.7 

73.7 

72.2 

69.2 

68.3 

o7. 3 

66.3 

106.9 


410 

7i^x 

73.5- 

76*5 

75.1 

75, ;o 

7a*? 

73.5 

72,7 

69,5 

66,0 

bb«3 

65*3 

106.4 

3A^ -i-i 

d3 J 

77,3 

7 5*3 

7b . tj 

75, 1 

74,3 

7 4. -3 

73.2 

7l *3 

68*2 

b 6 . y 

bb.o 

64.6 

105.3 

( ) 

53J 

74.3 

73.1 

77. u 

76.6 

7-5. S 

7S.7 

74.2 

73*0 

7 J.2 

A9.0 

67.4 

66.5 

107.1 

a2» *-*^5 ^ 

^ZJ 

77.0 

77.3 

77.3 

77.0 

77 fO 

76.7 

73*5 

73»2 

71.2 

71.2 

09*1 

06*6 

107.9 

(303y arj 

no;j 

77.5 

77.3 

78.0 

73,3 

80,5 

91,2 

78,2 

76.7 

75.9 

7i*2 

J>9.9 

6 6 * g 

110.9 


1 J 

31.3 

dj. 1 

8^.6 

84.3 

3J.0 

6b. 2 

84 *. 5 

o2. J 

0 ^. J 

78. u 

74*A 

72 . 0 

115.4 

a-5 <) 

i 6oa 

. 5jl.^ 

79.5 

3 • 9. 

62.9 

‘’3j.3 

93.2 

82.9 

90,0 

73.j2 

73-6 


71.6. 

_U3.a_ 


^ 30 J 

5 4*1 

54.1 

82*8 

8 3.9 

H3.2 

6!d.7 

97.0 

64. J 

61.7 

77.^ 

77 . g 

75*u 

116.7 


("ajj 

53. J 

53*i 

83-1 

84.4 

H5.5 

09.2 

90-9 

91.8 

9y • a 

97 . i 

61-1 

62*9 

122.0 

mpa ldt3&. 

,,laJ 

3 ^ 

57.1 

86*8 

bb.9 

89.2 

96-9 

99.4 

101,0 

99*2 

) b • 

9 U .6 

89*4 

136.6 

( l4dO.,^ti;/StC 

! 4^00 

^3.2 

94 « J 

94.7 

93.3 

97.3 

10?. 3 

U0.3 

1 1 J . 

lSi5^.9 

a03*0 

lOi.iJ 

100»j 

199.7 

MF'^ 13d5n. 

5303 

^ S * 

94*9 

96.9 

99.5 

ini .0 

106.5 

112.0 

111.6 

108.6 

113.W 


100*0 

141.3 

( 1451 . ^A3yS=,wi 53Jj 

^4*7 

9j3 5^ , 

94.7 

96 * b 

99.3 

lOSiA. 

107.2 

lo7-3 

102*9 

-iauri^- 

W4.Q 

.93,8 ■ 

- 1A6a7_ 

16100^’^^ 

9000 

? J 

94-5 

95-5 

97.3 

98.3 

99.6 

103-9 

104.6 

9V.9 

9b. 6 

93.3 

89.6 

134.0 

11636. -tia/st: 

MOjOj 


1 U 5 • 9 

106-7 

106*1 

105.1 

106.2 

109.9 

109.1 


98.9 

95*8 

93*7 

140*0 

>i3. JF d_At,P5 ^4 

12300 

5^4-3 

95# 5 

97.3 

99.7 

99.0 

ICO, 5 

iOj.j 

IO 3 .I 


94.3 

WU.4 

87*4 

I 33.4 

- • < r I? 

15030 


94.x 

^6.3 

97,6 

93^6 

IU0>5 

101.3. 

100,9 


91.6 

67.6 

64*6 

132*4 

1 ?3d. " j 

3iin 


95.7 

96.8 

95.6 

94.8 

inn.n 

99.8 

99.1 

93.9 

88.9 

64*0 

8o*V 

191*9 


2 a 0 0 j 

_sLi^5 


32 ^ 


94.7 

5tL*^ 

97.2 

99.3 

_ 

, _a5.6. 

_ 


™129,*^ 


3160 j 

SS. J 

39.5 

9J.9 

92*6 

92.8 

94. 1 

94.4 

93.4 

69*3 

81.9 

76*1 

74*4 

127«6 


4030 J 

5d*3 

54.9 

57*11 

66*4 

83.3 

91.2 

90.7 

99.9 

63.2 

77.9 

71.1 

72.2 

125.3 


53 jO J 

51.1 

51.7 

63.7 

65.0 

85-9 

3/. 6 

88.4 

87.3 

dl.b 

74.7 

67.V 

71.6 

124.3 


53000 

77-a 

77.9 

63.2 

63*4 

35.8 

95*2 

34.8 

94.4 


71.3 

b7 . 1 

73.4 

12A.0 


30030 

7l-4 

70.1 

74.6 

72.;) 

78.7 

30*1 

8o.i 

80.0 

73*4 

67.6 

bb.b 

7i»b 

123.4 


^,A r£u 

11^-7 

1 0 5 * 1 

in 9 . u 

11 J. 7 

11 i^n 

111*6 

116. B 

1 16 I 7 

112*7 

in9.u 

lab. 2 

104.6 

147. 0 ’ 


GfNERAL^ELECTRIC 








Table 29 

MODEL SOUND PRESSURE LEVELS (59®F, 70% Relative HumidityjDay) 


Angles from Inlet in Degrees (and Radians) 




■I. 

13. 

20, 

jO. 

41 . 

53. 

63. 

7 : 3 . 


ya. 

ibu. 




i J* 





33 





NON-POROUS CHAMBER (DOORS TO FIL- 



F**U 


33 





TER HOUSE OPEN) 

CORRECTED SPEED = 

69 % (REPEAT) 


< 

-^33 


-iPsi. 



67,$ 

74.3 

71.0 

71,3 

7 ^ G 4 

70.4 

6V«i 

67.9 

105. 0 

^-11 

Ud 

7o.y 

78.3 

75. S 

7J. i 

71.8 

73. 3 

7J.3 

73. U 


74. i 

7l«3 

09.9 

106.9 


lt>3 

75.3 

75.3 

7l»J 

7l.l 

7'i.J 

72.9 


69.0 

&7.» 

66.1 

67*0 

67.4 

103.5 

-0C S;H?'l!-~rATt 

23 J 

77. j 

76.3 

76*3 

7 6.4 

74,3 

77.5 

72.3 

72.5 

t9m4 

71.1 

71.6 

72.9 

107.6 

7/t /TS 

35-J 

3i .5 

9l .0 

9n.B 

9j.1 

77.9 

75. S 

75^^ 

73.3 

72*2 

71.8 

7a*5 

67.6 

109.2 

26/7 

Jl5 

5 2 . J 

92.3 

91.6 

91.1 

79,9 

77.3 

76. i 

74.5 

71.4 

7o*6 

69*3 

66.1 

109.9 

rA«*£ 

4 3J 

_9 ijt_a 

.. AQmJS.. 

79,3 

79. 1 

.79.9 

7&«Lil_ 

74.2. 

. 7Z^fl 

7u^2- 

98,6 

65,6 

64.3 

108.0 

3A-» pj.j I-: 

533 

7S,0 

77,3 

75.0 

75,3 

74,3 

73,3 

7i;7 

7 1 , Ci 

1 

57. 3 

b3« 

63*6 

lob. 7 

1 ^/''2 J 

5 3 j 

5 0- J 

73. 5 

79.0 

76.3 

75-3 

76-3 

73.7 

72-3 

70*1 

59.6 

b7*4 

65.6 

107.7 

U1^ a3. U*-5 » 


75.3 

73.3 

76.3 

76. 6 

77,1 

76. 2 

74.0 

72.3 

6»«4 

59. w 

t>7 • b 

65.0 

107.7 

t3D3. i)c; 1) 

1333 

77.6 

75.6 

76.0 

77. p 

75,1 

77,7 

73.5 

70.3 


56*6 

b4.i 

63*1 

106.6 

T**r 76. r 


75.^ 

75.6 

75.5 

76,3 

74.6 

73.0 

72. 

69.6 


5b. 0 

t>3 * / 

61.3 

106.2 

l_23 5j! ^“.i li_. 

15 33. 

77.6 

_76._J 

7&.6_ 

.75,1 

.7^,8 

. 7 5*-3. 

7^^5 

70aL 



55,.3_ 


6lt6 . 

105.6. 

ha;ti9.i3 5h/>13 

233Q 

75. J 

76.3 

76.0 

76,4 

77.6 

9j.2 

73. u 

7.1.1 

be. 4 

66* 0 

04. □ 

63.8 

108.7 


2533 

93.1 

Ba.6 

73.6 

80.9 

79.3 

9l.O 

76.9 

73. 8 

7u.9 

68.2 

o7 . j 

64*6 

110*3 

mFA ltj,5. 9»>1 

3I 3^ 

3i.8 

32.5 

flj. j 

92*6 

91,5 

32.7 

8t.2 

79,0 

?5*1 

72*2 

bb*e 

66.7 

113.° 

( il 35-. ^Afl/S£0 

) ^303 

5J.7 

64.3 

6 4*2 

94.6 

8dl2 

94.3 

93.6 

81.2. 

77.1 

75.5 

72.1. 

71.1 

115*2 

11132. 

5333 

9a.7 

35.7 

66.9 

6 6.0 

95,6 

65.6 

96.6 

62,4 

79.0 

76.0 

73.6 

7l*6 

116.7 

(H62. -<A0/S>t3 

) 53DQ 

55. -J 

67 . 2 

66.0 

39.13 

_9iel. 

69^2 

96.4 

85. $_ 

S !• 0 

_77.2_ 

75.3 

_7.4* U_ 

119.5 

15130. 

SODO 

55.3 

97.1 

99*3 

1 j2.0 

103^4 

106.5 

106.6 

104.7 

loo^e 

9b*4 

94.2 

9q. 9 

135*6 

<1636. ^a0/5£3 

> 13300 

93.1 

39.5 

9q.4 

92*1 

92-6 

94.3 

94. 0 

92.4 

S7.5 

92.9 

61.0 

76*3 

124*5 

>0. OF 3,AtJt3 44 

1^500 

37. j 

39.4 

90.0 

9 ^ • 5 

9«#3 

$0,1 

9O.C 

67.9 

S2«0 

78*t 

75*4 

73*7 

Igl.T 

X Tip 3’tFo 

15030 

34. n 

96.1 

94.9 


97.2 

99.4 

97.6 

96,5 

9 0 • 6 

96.6 

62.4 

6q *6 

129-4 

5**1. 

23330 

37.4 

66; 5 

99.4 

0U4 

9fi,9 

91,3 

99.5 

87.7 

ei.e 

76.9 

73* u 

70.9 

122*6 

25330 

54I3 

97.7 

91.5 


03,9 

94.2 

93).5 

90.4 

S.^^2 

79-4 

74. 3_ 

72.4 

126.3 


31530 

BdpO 

94.5 

97.9 

OJ.l 

90,1 

90.5 

99.4 

66.2 

S0.5 

73.2 

66.4 

6b. b 

123.2 


4300Q 

74*a 

93.4 

93.5 

1 

«5,4 

97;o 

95l2 

62^4 

7b.4 

47. 

62.6 

61.6 

120.4 


53300 

7^.7 

77.3 

79.7 

81«5 

9 1 .3 

94.4 

91.9 

76.6 

72. b 

A4.0 

6U.7 

62*6 

116.9 


□ 3033 

72.6 

- 7J.I 

76.2 

77.4 

73.2 

9 1 ? ? 

76.6 

75,4 

69. 1 

62.1 

60.6 

64.2 

118.2 


33303 

6^.S 

69.1 

71.0 

73. ? 

7o!7 

75.5 

71.2 

69.3 

b2.b 


59.1 

64*6 

116.0 

3,,?3AwI 3 a. 3 

J.* ? iu 

101 

lCI.3 

102.9 

103< U 

insl 7 

109-1 

107.9 

IC6.C1 

1C1.9 

9b.b 

9b. T ' 

92. 1 

TsaTe 


tn 


JJ 
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Table 30 

MODEL SOUND PRESSURE LEVELS (59°F, 70% Relative Humidity, Day) 

Angles from Inlet in Degrees (and Radians) 

CJ* lij# 60# 70* 60* ^0« 100* 110# 0« 0* 

# (0. )« G.l 7) ( 0.35) ( 0.K2 » (0*7oM 0.67 k Uo5M 1 # 22 M 1 • 40 H 1 .57 ) < 1 .75) U .92X0. KO. ) 


17. FT, 
( 5. f* ) 

iO 
63 
60 
1 jO 

7 U , 0 

69.6 

68,8 

BASELINE CLEAN CHAMBER 
CORRECTED SPEED = 54% 

66,8 65.3 65,6 67,7 

(REPEAT) 

68.5 68.1 

68.0 

66.9 

65.8 

*ML 

lOl.l 

VEhlcLt ft-ll 

125 

75#7 

75.4 

75.1 

72,3 

71 ,3 

71.9 

73.2 

73.3 

73.1 

72.7 

72,2 

70.6 

106.4 

CONf' Hi Cf ^ 

1 oo 

6:). 2 

66.0 

66.6 

67.3 

66#6 

67.1 

66,9 

70.0 

72.3 

65.7 

70.7 

72.0 

103.4 

(,CC SCnEvtCTaC'^ 

2 JQ 

72.7 

75. J 

74.3 

72.1 

71#1 

70.6 

68.7 

68,8 

67#8 

66.7 

63,9 

63.0 

103.0 

DATE e/ll//tp 

250 

7ii.5 

77. a 

77.8 

76.8 

75*9 

73.6 

72.7 

7C.5 

70.3 

70.5 

68.4 

65.5 

108.6 

.*?UN .. JO / J 

. 3lb 

79.0 

79.6 

78,6 

77, b 

77,1 

75. 1 

73,2 

71,8 

69*e 

68.7 

66.9 

66.0 

107.3 

tape 

4J0 

74. c 

74.3 

73.8 

72.8 

71 ,fl 

70.4 

68,4 

66.3 

64.6 

64.5 

62.2 

59,3 

102.3 

9AP nG 

5 JO 

71,2 

71.0 

71.6 

70.6 

69, fl 

69.1 

67.9 

66,5 

64.6 

64.0 

61.0 

58.5 

100.9 

(C10J9. n/"2j 

6J0 

72.7 

73,3 

7 3.1 

72.5 

71.6 

69.9 

67.9 

66.3 

65,0 

64.7 

62,5 

59.5 

102.0 

TAMH 84. iJEC- f 

60C 

72,7 

72,5 

72.6 

72.2 

71,6 

69.8 

67.9 

65.8 

64.5 

64.4 

62,7 

59.5 

101.6 

(302, Li EG t< ) 

10 JO 

59,2 

69.6 

70.3 

70.2 

69,6 

63.3 

66.4 

63.8 

61.3 

58,9 

58.2 

56.5 

99.6 

TmET 7b, . OEG H 

1250 

7J.U 

71.1 

71,6 

71.3 

7C.3 

68.3 

66.4 

64.0 

61.6 

59,7 

58.8 

56.0 

100.2 

(297, uEG K) 

16J0 

71.0 

71 .d 

72.1 

71 .J 

7o#a 

69.3 

67,4 

64.8 

62,3 

61 .2 

58.4 

57.0 

100.8 

HACTi«.aa G^'/“3 

2000 

73.5 

74,6 

74.4 

74,3 

73.6 

72,6 

71.1 

67.6 

64.3 

63.1 

60.2 

60.0 

103.7 

(,0li?a« KG/^'3) 

2500 

7o.7 

77.3 

76.4 

76.6 

76.3 

75.1 

73. I 

70.0 

67.1 

64.9 

62.4 

60.9 

106.1 

NFA aVOl. RPM 

31^0 

79.0 

79.3 

78.6 

79,1 

79.2 

79.3 

77,6 

73.6 

70.5 

67.6 

66.0 

64.9 

109.4 

( 9J2. RA£;/StCt 

4000 

iSJ.6 

61*2 

81.5 

81.6 

81.9 

81.7 

80,0 

76.5 

72.5 

70.2 

68.2 

67.6 

112.0 

NFit 6694, RPM 

_ 500Q.._ 

63-1 

63.9 

84,2 

85. J 

64,6 

83.1 

80.9 

76,4 

73.2 

71.1 

,68.9 

67.5 

113.9 

( 910, "Af/SFCl 

63J0 

94.7 

94.2 

95. 5 

95.9 

96.4 

95,3 

93.6 

89,6 

85.9 

84.9 

81.7 

80.4 

125.9 

NFD 16100, RPM 

gooo 

S4#3 

65*6 

ae*3 

67.2 

87*9 

87.2 

84.5 

79,9 

76.0 

74.3 

72.1 

70,6 

117.2 

(16S6. kAe/SEC) lOOUO 

64.0 

65.2 

86.0 

6 .0 

88.1 

87,4 

64.9 

80.2 

75.5 

73,1 

71.4 

70.2 

117.4 

NO. Of BLAuES A4 

12SUG 

^4,5 

92.4 

93.8 

9A,7 

93.6 

93.2 

92,9 

67.9 

63.4 

80.0 

77,8 

75.9 

124.5 

FAN TIP SPEEi.' 

IdOQO 

o4 .2 

65.2 

87.1 

68.1 

88.2 

86.3 

85.5 

81.0 

75.5 

72,6 

69.8 

69.6 

118.2 

771. FI/SEC 

20Q00 

63,4 

65.4 

87.0 

39, 

94.6 

91.2 

66.3 

34.2 

79.0 

74,1 

71.4 

69.4 

122*6 


2b0U0 

6u • 6 

62. J 

84*6 

85. 

86.8 

87,4 

85.5 

30,7 

74.1 

68.8 

66.5 

65.6 

118.5 


31500 

77. d 

76.1 

81,0 

83.1 

83.5 

33,0 

Bl.9 

76.6 

69.0 

64,9 

60.6 

61.7 

115.7 


400 JO 

7o.>) 

74.5 

77,5 

76,7. 

8U.3 

79,5 

77.6 

72,1 

64.7 

61.0 

58.1 

59.6 

113.3 


50000 

74.8 

72.2 

75.0 

75.3 

76.2 

75,7 

73.6 

63.3 

61 .6 

58.8 

57,3 

58.7 

111.4 


6J0UC 

72.0 

r>6 ♦ 4 

7C.7 

71.1 

7U9 

71 .6 

69.0 

63.2 

59.0 

58.0 

56.2 

56.6 

109.9 


acojD 

‘ID . 4 

t2.7 

65.0 

64.5 

64.9 

64.1 

62.8 

59.2 

55.9 

53.9 

54,1 

55.9 

107.6 

overall CALCULATEU 

D • 9 

9c * 4 

99.6 

10Q.4 

101.2 

99.9 

98.4 

94.0 

89.9 

87.9 

85.4 

84.1 

131.0 





GENERAL^ ELECTRIC 




«AOIAL 1.7 

► FT, 

bO 

o3 

ac 

( 5 

• H) 

loo 

VEHiCtE 

K-li 

Idb 

conf to 

CF 

1 bO 

LOC SCHfcNECTAOV 

200 

DATE 6/11/76 

250 

RUN 30/4 


315 

TAPE 


4U0 

8AR 30.0 

nG 

500 

(01172. 

^/^*^ > 

bJO 

TAMb 6*3, 

«j£G F 

bJO 

(303. 

uEG K 1 

1000 

TWET 75. 

OEG F 

1250 

(297. 

DEG K) 

IbOO 

HACTin.57 

GM/H3 

2000 

(.01857 

KG/M3 1 

2500 

nFA 11384. 

«PM 


(1192, 

KAD/SEC ) 

4000 


Table 31 

MODEL SOUND PRESSURE LEVELS (59°F, 70% Relative Humidity, Day) 

Angles from Inlet in Degrees (and Radians) 

0, 10. ?Q. ^0, 40, 50. 60. 70. 60. 90. 100. 110. 0. 

)(t%l7M0.35)(0.52)(0.70M0.67)«l,05)n.22M1.40ni.57U1.75)(1.92)(0. MO. 

BASELINE CLEAN CHAMBER (REPEAT) 

CORRECTED SPEED = 69% 


0 . 


(0- 


^|FK 1 n09. HPM 

(1163. rrAO/SEC) 
NFl) 16100, «PM 


5000. 

6300 

9000 


fWt 


(1686. kAij/SEC >10^90 
NO. OP 44 12500 

FAN TIP SPEED 16000 

9«6. Ff/SEC 2Q000 
25000 
31500 
40000 
6 C 0 0 C 
oJOOO 
6000C 


^1.2 

71,0 

70-3 

69.4 

67.1 

67.6 

70.5 

71,0 

70.2 

70.4 

69.4 

68.5 

75,7 

76.0 

75. b 

73. 1 

71.8 

72.3 

73.5 

73.3 

72*9 

73,9 

72,4 

71.3 

71,5 

7u-3 

69,3 

70.1 

70-3 

69.5 

68.5 

69.0 

68.7 

68.4 

66.7 

67.8 

74,5 

7b. 3 

76.3 

74.1 

73.3 

73.0 

72.0 

71,0 

68.9 

69.8 

70,4 

71.5 

til. 2 

60-3 

60-3 

79,9 

78.3 

76,5 

74.7 

73.0 

72.2 

72.3 

71.4 

66.8 

61-7 

62-3 

61.3 

80.6 

79.1 

77.5 

75.7 

74.0 

71.9 

70.8 

69,7 

66.3 

79.0 

76.6 

76,8 

77.8 

76.3 

74,5 

73.2 

71.0 

69.2 

68.6 

66.7 

63*8 

75.7 

75-a 

76-1 

75,8 

74.3 

73.6 

72,7 

71,3 

69.1 

67.8 

65.0 

62.5 

7/. 5 

77-6 

70,1 

77.6 

76.6 

74.8 

72,7 

71.3 

70.1 

69.1 

67.2 

64.3 

7/. 7 

77.5 

77.6 

77.8 

76.6 

74.7 

73.0 

71.0 

69.1 

68.5 

67.2 

64.2 

74,2 

74.3 

74.6 

75.5 

75-3 

73.7 

72.0 

70.0 

67,1 

63.3 

64.7 

63.0 

73.5 

74.6 

75-6 

75.1 

73.0 

72.0 

70,5 

68.1 

65.6 

64.0 

62.3 

60.2 

/0.2 

75-1 

74.9 

74,9 

73,6 

72.5 

71.0 

68.3 

65.7 

63.8 

62.1 

60.5 

77,2 

77-6 

77.1 

77,6 

76.0 

75.5 

73.5 

70.8 

66.9 

64.8 

63*4 

62.2 

/9.2 

78.6 

79,6 

80,6 

79.3 

78.0 

75.9 

72,3 

69.2 

67.0 

65.7 

63,7* 

61,0 

61,1 

81 tl 

81,4 

61.3 

80.2 

76.9 

75.0 

71,4 

69.2 

68,0 

66.2 

63.4 

63.7 

63.5 

84.1 

63.2 

83.1 

81.8 

77,5 

74.3 

72.8 

70.2 

68.8 

64,1 

64,7 

85,4 

85.8 

05.6 

85.5 

84.7 

80.6 

77,3 

75*8 

72.9 

71.0 

64.9 

85-5 

67.3 

68,5 

68.4 

87.9 

66.4 

82.9 

78.3 

76.0 

74,2 

72.7 

94-3 

9b* 1 

90.1 

101.8 

103*7 

105.1 

tOs.l 

101.9 

96 * ^ 

93*4 

91.4 

89.1 

67.0 

66.7 

90.0 

92.3 

93.4 

93.8 

93.2 

90.2 

84.8 

81.7 

79.4 

77,4 

67,3 

68.4 

69,6 

91,3 

90,9 

91.1 

90.0 

86.2 

81.0 

77.6 

75.8 

73.4 


94-4 

93.9 

97,9 

93. G 

98.2 

97.1 

93.6 

88.4 

84.4 

81,6 

79.1 

aa,«i 

65.0 

09.5 

91.7 

91.9 

91.6 

89.6 

66.0 

79.9 

75.7 

72.9 

70.1 

60,6 

66.2 

9l,6 

94.3 

94.1 

93.8 

93.1 

88.2 

62,8 

78,0 

74.8 

72.4 

63.5 

64.7 

87.8 

90.5 

91.0 

90.2 

88. S 

83.9 

77.6 

71.6 

67,9 

64*5 

7^.9 

eiei 

63.3 

6b. 3 

66.4 

86.7 

84.2 

79.6 

73,3 

66.6 

62.4 

60.4 

73-4 

77.0 

79.3 

81,0 

62.3 

82.5 

80.4 

75.6 

68.6 

63.3 

59.6 

58.8 

71.7 

72.0 

74.6 

76.6 

77.3 

78.1 

76.3 

71.3 

65,3 

60.2 

57.4 

56.5 

t>b. 1 

64,9 

67.7 

71.5 

71.1 

71.9 

70.8 

69.1 

61.7 

59.5 

54,0 

55.6 

Itl •« 

100,6 

102.1 

lOS. 1 

106.1 

107,0 

106.6 

103.3 

97.7 

94.8 

92.7 

90.5 


109.4 
106 . • 

102.7 
109.6 
109.1 

109.6 

107.0 

105.9 

106.9 

106.8 

109.0 

104.0 

104.0 

106.6 

109.1 

111.1 

113.7 
116.1 
116.3 
139*0 
124.1 
121*7 

126.9 

122.7 

129.6 

122.9 

119.9 

117.6 

115.9 

114.5 


137.4 


GENERAL^ELECTRie 




Table 32 

MODEL SOUND PRESSURE LEVELS (59®F, 70% Relative Humidity, Day) 

Angles from Inlet in Degrees (and Radians) 

•1, U- , 2V.m 30* 50* 60* 70* ®0 • 90» 100. ItO* 0. 0« 

(U* )fC.l7M0.35>t0.?2JfO*70MO*?^7)(l.0S)(l*?2)(l*40)(l«57)(l*75Ml-92)IO* )C0« ) 


RACIAL _ 17« 

( 5 - M 1 

<33 

3d 

100 


63.6 

6 b • 3 

BASELINE CLEAN CHAMBER 
CORRECTED SPEED = 86% 

67,1 86.1 70.fi 72.0 

(REPEAT) 

72,3 71.8 

72.1 

71,5 

69.6 

PWL 

104.6 

vEHiCLt «-jl 

125 

/ ^ • 3 

/ 1 .6 

72.5 

69.9 

66 .. 1 

71.3 

73.0 

71.5 

71,3 

72.6 

71,0 

70.1 

105.1 

COivFiti CF ^ 

ICL 

1 

b7.3 

66.0 

67.6 

67.6 

70.0 

71,3 

71.8 

70.0 

70.6 

71.0 

69,9 

104.0 

LOC SCHtScCT 

2or 

7 0.3 

74.3 

7 4.3 

73.1 

72.8 

74.0 

73.5 

74,2 

73.5 

71.0 

68. 0 

66.9 

106.3 

IJATt 

2^tj 

7 V . Q 

76.6 

.0 

60.6 

80.8 

79.2 

78,0 

61.5 

63.7 

81.0 

76.0 

78.3 

114.1 

«UN JO/b 

315 

/fc.o 

76.3 

77.3 

77.4 

7f>. 1 

75.2 

74.0 

72,2 

69,7 

69.0 

67,5 

66. 1 

107.0 

TAPt 

4 0 0 

77.8 

77.5 

76.5 

76.6 

75.1 

74,7 

73.5 

72,2 

68.7 

68.6 

66.3 

63.3 

106.3 

riAR J0,0 ru 

5*J 0 

7A.b 

7 4.6 

75.0 

75.1 

73,8 

74.0 

73.5 

72.2 

69.0 

67.8 

65.3 

62.6 

105.5 

( Cl 17?. \/*^?) 


7:i.5 

77.1 

76.6 

76,6 

75.6 

75.0 

74,0 

72.5 

70.2 

69.3 

66.9 

63.3 

106.7 

TA'15 es, utL F 

o JO 

75*3 

/D-3 

77.0 

77.3 

76*3 

75.5 

74.2 

73.2 

70,5 

70.7 

68.4 

64 . 3 

107.2 

{ 30 J . u£t A ) 

1 000 

75.0 

75.0 

75.5 

77.3 

76.6 

75.4 

73-2 

73.0 

72.2 

68,0 

65.4 

64.3 

106.8 

TwfcT 7b. utC F 

1230 

77.0 

70.6 

77, e 

77. J 

76. J 

77.5 

76.0 

74.5 

75.5 

72.0 

66.7 

65.6 

109.0 

(297. CtG <1 

IfcOO 

7<J.3 

BO.o 

79,6 

76.6 

77,8 

77.2 

76.2 

75.0 

70.2 

71,5 

67,5 

66.3 

108. 9 

HACTi«.b7 GP/^3 

7C0u 

3 0.3 

31.6 

ft2.6 

00.9 

81.3 

0C.7 

81.0 

80.5 

74,7 

77.2 

69.3 

72,5 

112.8 

( .0 1 AG/i-3 ) 

25iiC 

5u * b 

00.6 

01.1 

02.1 

85.3 

88.2 

90.7 

90.0 

85.0 

83,7 

80.8 

78.8 

120.2 

NFA 1 420b. HP*' 

3lo0 

65.0 

e’6* 1 

63.0 

05*1 

'il • J 

96.9 

96.9 

98.7 

95.5 

91.1 

86.1 

87.0 

126.6 

(1487. nAy/StC) 

4000 


95.6 

93.7 

97.3 

100.9 

107.8 

109. 1 

106.9 

101.9 

99.3 

95,8 

98,4 

137.9 

(SJFK 13862, '<P'' 

5000 

95.7 

96.7 

97.6 

99,0 

lCl.6 

109.7 

112.0 

109.1 

105.1 

101.7 

99.8 

97.8 

140.4 

(1451. rtAI/SeC) 

^3u0 

^4.5 

93.4 

93.7 

97.0 

98.6 

102.9 

107.4 

105.3 

101.4 

99,2 

94.6 

91.0 

1 35. 9 

NFD 16100. hp” 

8000 

9j.l 

94*1 

9 ^ , b 

97.0 

96*9 

98.1 

102.3 

101.1 

97.9 

94.3 

90.5 

88.6 

131*9 

( I56fc* KAii/SeC » lo&on 

104. 6 

105.4 

105.7 

107.0 

ioa.2 

109.3 

107,5 

106,9 

101.6 

97,9 

95.0 

92.3 

139.5 

NO* 0^ *4 

l25ot> 


94*9 

96,3 

90.5 

99,6 

100. 1 

102.5 

101.1 

96,6 

93.3 

90.7 

85.9 

1 32 . 7 

fan tip SPcEC 

180U0 

94.5 

93-4 

94.6 

96.9 

98,0 

99.9 

100.6 

99.0 

94.5 

90,9 

87,1 

82.9 

131.3 

12 3 Li. FT/StC 

2 f‘ -i D 

94.2 

94.7 

96.2 

97.2 

96.4 

ICO. 3 

99. 1 

96.7 

91.7 

87.4 

83.8 

79.7 

131.0 

2 5 0 u 0 

9j«4 

90.5 

92.1 

9J.5 

94.6 

96.8 

96.8 

94.2 

69.6 

84.4 

60.9 

75.5 

128.5 


31500 

65.6 

09.2 

9 0.3 

91.7 

92.5 

93.7 

93,6 

91.1 

86.4 

79,8 

74.7 

71.1 

126.6 


4? 00 

34.7 

35.3 

67.0 

87. 

86,9 

90.4 

89.7 

87.1 

61.9 

76.1 

69.6 

67.7 

124.2 


5 0 ur J 0 

bl.2 

31.8 

63.3 

04,0 

85. 0 

87.2 

86.7 

63.6 

78.4 

72.0 

66.7 

66,9 

122.7 



7^.5 

77.5 

7 0,8 

7v*3 

80.6 

83.3 

82.7 

80. e 

74.3 

66.4 

66.5 

65.6 

121.5 


n r, j J Q 

70.2 

71.4 

73.4 

72.3 

73.1 

80.6 

80.5 

79.1 

7i,e 

69,2 

69.7 

63.4 

122.6 

1 V?"*^AuL 

K ^ 

k;7-^ 

103.2 

110.3 

111.3 

114.9 

116.3 

1 U.2 

109.9 

106.7 

103.7 

102.6 

145.9 



CENERAl^ELECTRIC 





Table 33 

MODEL SOUND PRESSURE LEVELS (59°F, 70% Relative Humidity, Day) 

Angles from Inlet in Degrees (and Radians) 

0 . 10 . an. 30. 40. so. 60 . 70. ao. 90. 100 . 110, 0, 0. 

(0. ) (CJ. 17) (0.35M0.52) (0.70HO<S7) ( 1 .OSM 1,221(1, 40M 1.57m 1*75) (1*92) (0. MO, I 

BASELINE CLEA.1 CHAfIBER (REPEAT) 


RAJUlAt . 17. F.T, . . 
( 5. ) 

. 80 
100 

08.1 

64.0 

65.8 

CORRECTED SPEED . 

64.4 70.3 7C.6 

= 90% 

71.0 

71.0 

70.0 

70.3 

69.8 

69.1 

103.6 

VEHICLE R-tl 

125 

70.1 

69,5 

70.8 

67,9 

70.3 

70.8 

72.0 

71,8 

70.8 

72.1 

71.3 

70.4 

104.8 

CONFIL CF 6 

160 

67.8 

6c. ^ 

66.0 

66.1 

70-5 

7C.8 

71,3 

72.0 

70.3 

71.1 

71.8 

70.8 

104.4 

toe SCHENfeCTADY 

2 U 0 

70.6 

71.6 

71.0 

69,9 

72.7 

7?. 5 

73.0 

71.2 

67.5 

68.0 

67.0 

63.9 

104,0 

date «/ll/76 

25c 

76.5 

76.3 

76. S 

77.1 

76.7 

78,2 

79,7 

78,7 

79.7 

82.5 

81.0 

74.1 

113*1 

JtUN 30/ 1 . 

315 

75.6 

76.3 

73.8 

73,9 

73.7 

73.5 

72,2 

70,7 

87,2 

68.0 

67.3 

64.6 

104,8 

TAPE 

4U0 

74.5 

73.6 

73.3 

73.1 

73.2 

72.5 

71,7 

70,2 

66.7 

67,0 

65.1 

61.8 

104.0 

6 AR 30.0 ni; 

500 

73,3 

72.5 

72.8 

72.6 

73.8 

71.0 

72.5 

70.2 

67.7 

65.8 

64.3 

63.6 

10A.3 

(01172. N/f-2) 

6 J 0 

60.5 

60.1 

79.0 

77.6 

76.5 

7 ^.2 

73.5 

71.8 

67.7 

67.0 

64,9 

63.6 

107.0 

TAM'J 65 . Ltb f 

800 

75 • 5 

74*6 

74,8 

74.8 

75*0 

74.3 

73.5 

73.2 

70.0 

69.0 

66.4 

63.1 

105.9 

(303. utG K) 

1000 

75.3 

73.5 

73.0 

74.3 

76.2 

75.9 

73.2 

74,2 

72.9 

69.2 

66.4 

68.3 

108.8 

JTWET 74,. UtQ F 

1250 

77,5 

76.6 

76,3 

78.1 

80.3 

81.5 

81,0 

81 .5 

60.2 

75,5 

72.4 

72.1 

112*7 

(296. i;EG K ) 

1600 

80.6 

61 *6 

82.1 

63.9 

66.5 

90.2 

90.5 

88.3 

84.2 

82.7 

82.0 

81.3 

120.2 

HACT17.61 GM/M 3 

2000 

65.3 

86.1 

86.3 

85.9 

95.2 

100.2 

102.2 

100.0 

96.7 

94,5 

94,0 

91,0 

131*2 

(.01761 

2500 

86.1 

85.1 

84.8 

67.6 

95.2 

98.7 

100,4 

96.6 

94,7 

95.2 

90.6 

89.0 

129.9 

NFA 14848 . RPH 

3l60 

85*5 

69.1 

63,3 

84*6 

95.4 

99.6 

100,1 

98.0 

94.2 

89,4 

86.6 

87.-0 

129.4 

(1555. kAD/sEC) 

4000 

89,2 

90.3 

90.7 

97.8 

104.1 

107.6 

106.8 

103.9 

100.7 

97.3 

97.3 

95.9 

138.8 

NFK 14489. fiPH 

5000 

94.9 

95.4 

95.9 

98.5 

106.8 

111.5 

111.2 

107.1 

103.8 

100.0 

1.00,3 

99.1 

140,3 

(1517. RAD/SEC) 

6300 

94,5 

93.7 

96.2 

96.0 

100.3 

106.9 

108.9 

105,1 

101.9 

99.9 

94.6 

93.8 

137,3 

NFD 16100. RPM 

6000 

92.3 

9j. j 

93.5 

96.8 

97.6 

102.6 

IO3.6 

101.1 

96.9 

93.6 

90.7 

80.6 

132.9 

(1666, RAjj/SEC) 10000 

105.9 

104.7 

105.9 

107.1 

107.3 

107.8 

110.5 

107,6 

103.9 

100.7 

96.0 

96,0 

180.1 

MO, OF PLAOES 4a 

12500 

100.1 

99.2 

100.3 

102.0 

103.0 

103.3 

106.0 

102.9 

99.1 

95.1 

92.0 

89.5 

135.6 

FAN TIP SPfctij 

16000 

93.3 

93.7 

95.3 

97.9 

99.7 

100.4 

102.3 

99.0 

95.3 

90.4 

87.4 

63.4 

132.3 

1286 . Fl/sFC 

20000 

33.8 

95.0 

96.0 

96.0 

96.9 

99.9 

100*8 

96.0 

93.5 

89.0 

85.1 

81.5 

131.7 


25000 

91.2 

91.8 

93.1 

94.6 

9C« 1 

97.6 

98.9 

96.0 

90.9 

86.0 

82.2 

77,3 

130.0 


31500 

66.2 

89.0 

90.3 

92.6 

93.0 

94.6 

95,3 

92.4 

87.3 

82.1 

76.8 

72,9 

127,7 


40000 

84,1 

85.2 

86.4 

68.0 

89.7 

91.3 

9l,8 

89.2 

83.3 

77.2 

71,7 

69.6 

125.5 


50000 

61.4 

81.4 

83.0 

85.2 

86.6 

86.9 

89.1 

87.0 

80.8 

74.6 

66,7 

68.3 

128.7 


63000 

76,0 

77.8 

78.8 

79.9 

82.7 

85.3 

85.5 

83.6 

77,6 

70.4 

67.0 

67.1 

123.7 


<50000 

7 3.6 

71.6 

73,7 

73.6 

79.6 

61.3 

61.9 

80.2 

73.6 

69,5 

70.0 

64.0 

128.0 

OVERALL calculate^ 

10 6.2 

1 0 7 • c 

108,7 

110.4 

113.0 

U6.I 

117.1 

113.9 

110.3 

107.2 

tos.o 

103.7 

148.6 


CO 


CENERAL^ELECTRIC 


Table 34 

MODEL SOUND PRESSURE LEVELS (59°F, 70% Relative Humidity, Day) 

Angles from Inlet in Degrees (and Radians) 

0. 10 . 20 , JO. 40. so. 6n, 70 , SO. 90. tOO. HO. 0* 0. 

I0« MQ.17i (0.35) ( 0.52) (0. 70)10. S7) ( 1,05) ( 1.22M 1.40M 1.57) ( 1.751 ( 1.92) <0. >(0* 1 

BASELINE CLEAN CHAMBER (REPEAT) 


rAlLl*L .17. f_T, _ . 
1 5. «) 

u O 

dQ 

lOU 

64 . 1 

03.8 

_CORRECT_£D SPEED - iOOZ 

64.0 63.4 7Q.3 70.6 7l.O 

71,5 

71.0 

72.1 

71.5 

71.1 

104.5 

VEHlCLfc 

12b 

^j/,3 

06.3 

69.3 

65.4 

70. J 

70.8 

71.8 

72.6 

73,0 

74.3 

74.0 

73,1 

10S.2 

COnF 1 G CP 

1 bu 

0^. 1 

00.6 

66. C 

65.4 

70,3 

70.6 

72.3 

73.5 

73.6 

74.6 

75.8 

74.1 

106.9 

LOC SChENtCTArjv 

2Ufj 

■^4. 3 

65.6 

60.6 

67.9 

71,7 

71.5 

72.0 

70.7 

'•4.3 

64.5 

64.3 

62.4 

102.4 

DATt »/U/70 

2oo 


07.0 

39.3 

91.9 

9d *0 

85.7 

81.7 

60.0 

ei.D 

81.0 

79.3 

79.1 

ll9.0 

JC/.7 

J15 

/I'.d 

^3.0 

85.5 

07.4 

es.s 

81.7 

78.0 

76.0 

77,0 

77,3 

75,5 

75.1 

114,7 

TAPE 

4UC 


t?6.C 

67.3 

69.1 

70.7 

70.7 

7l .0 

70.2 

64.2 

65.3 

63.6 

Si. 1 

101*9 

BAR JO.O mG 

bOO 

0 

66.5 

69.6 

71.8 

72.0 

75.0 

75.0 

7a. 2 

74,7 

68,5 

66.6 

62.3 

107.2 

(011/2. >1/^2) 

bJQ 

o b « 3 

69.3 

7C.3 

70.6 

72.0 

73.5 

73.7 

76.0 

72.5 

67.5 

67.1 

62.6 

105.6 

TAMri as. uEG P 

6UQ 


6«t3 

66.3 

69.8 

72.0 

73.7 

74*2 

74.5 

73.2 

75.0 

74.6 

73.6 

107.4 

(30J. leg 

1000 

70. 0 

75.5 

fll.8 

66.5 

aa.o 

68.2 

91.2 

90.5 

90.9 

85,7 

65.1 

62.3 

122,0 

TuET . 7 A., F . . 

libQ 

bJ.O 

79.6 

82.6 

9(J.l 

95,0 

95.2 

96.5 

95.6 

92.7 

90.7 

66.9 

65.1 

126.6 

(296. LEG 

16U0 

do, 6 

32.1 

91.6 

96,4 

100.5 

101.2 

102.5 

99.8 

97.0 

95.5 

95.2 

92.8 

132.3 

hACTl7.6- 

2000 

62.6 

32.0 

89,1 

94.1 

100.5 

102.4 

103.0 

99.5 

97,5 

96.5 

92.8 

90.3 

132,5 

(.0l7'5l 

2b JO 

69 .6 

34,1 

90.3 

90.9 

9a. 2 

102.7 

103.2 

101.3 

96.5 

94.9 

92.6 

67.3 

132,4 

NF* I6i»99. f.pM 

3lb0 

0^-3 

62.6 

^3.0 

65.9 

91.4 

95.1 

94.4 

91.7 

66.5 

86.4 

64.3 

78*7 

124.2 

(1727. ftAp/stC) 

4U0Q 

64.7 

05.5 

66.2 

37.0 

93.6 

95.6 

93.3 

90.2 

87,7 

65,5 

65.1 

60.1 

124.2 

JSFX IblM. WP.M 

5.000 

^3.4 

94.2 

94.1 

96.0 

105. a 

1C6.2 

104.2 

102. 1 

96.6 

95.5 

97.3 

90.6 

196.1 

11666. KAO/StC) 

6300 

94.0 

94.7 

95.0 

96.5 

102.3 

106.6 

104.7 

104.3 

101.9 

97.7 

94.6 

91,5 

135.9 

NFD 16100. RP« 

dOOO 

9 3*3 

93-6 

94.5 

95.0 

96.6 

IO 3.6 

lOl ,t 

97.4 

94.4 

91,3 

69.0 

66.4 

131*6 

(I6b6. RAL‘/SEC) 

ICOOO 

90.6 

99.7 

99.9 

101.6 

101.3 

103.6 

102.0 

99.6 

96.6 

92.4 

90.0 

66.3 

133,5 

NP. QF BLAwtS A4 

12bOC 

10*3,9 

XU7.4 

107.6 

1C9.0 

109.3 

111.6 

109.5 

1CI7.6 

103.1 

96,3 

97.0 

93.0 

141,3 

FAN TIP SPcEb 

16000 

94.3 

95.2 

96.6 

93.2 

99.7 

101.2 

100. 1 

96.7 

93.3 

69.2 

66.4 

62.9 

131*4 

U29. f l/SEC 

2 oo:c 

93.0 

94.2 

95.0 

97.2 

96. 1 

99.6 

96.6 

95.5 

92.0 

67.7 

64.1 

80.5 

130*4 


25000 

95.2 

95.0 

96.1 

97.3 

97.6 

99.6 

99.1 

96.2 

92.1 

66,7 

82.7 

76.5 

131*3 


31500 

66.5 

69.3 

91.3 

92.6 

93.6 

96.0 

95.1 

91.4 

86.6 

81.3 

75.6 

72.4 

120.0 


4CQ 00 

00.1 

66.2 

67.^ 

69.2 

90.7 

93.1 

92.3 

66,7 

64.3 

76.0 

71.7 

66.6 

126.4 


bnuoc 

O 1 - 9 

c2 .4 

Oi4.0 

65.4 

67.4 

89.6 

88.9 

as.o 

60.1 

74.1 

66,2 

65.6 

124.7 


^ 3 C V> A- 

//.5 

77.0 

7V.3 

6 0.0 

0 3 . 2 

86*3 

85.0 

ai. i 

76.9 

70,2 

67.0 

64.6 

123*6 

_ 

oC" j 00 


71.0 

73.7 

74.1 

79.9 

82.0 

61.4 

79.5 

72.6 

69.5 

70.0 

62.5 

123.9 

LvtxAuL CaLCGi_a1c,L 

100.7 

lu9,3 

1 1 1/ . u 

in. 6 

1 1 3 . S 

116*C 

1 14. 4 

112.3 

106.9 

135.5 

103.9 

100.2 

145.7 



-- 


CENERAL^ElECTRiC 


Table 35 

MODEL SO JND PRESSURE LEVELS (59°F, 70% Relative Humidity, Day/ 

Angles from Inlet in Degrees (and Radians) 

0. 1‘.. ?D. 30. .» <0. 50. 60. 70. 80. 90. 100. 110. 0. 0 . 

f’OEV, (0. ( ( 0 . 1 7) c 0.35 M D .^2 ) 0 • 7n ) ( 0 . *7 > ( I . OS I ( I . 22 ) U . <0 H 1 .57 > ( 1 .75 > ( 1 .92 ) ( 0 . )( 0 * 


RADI*L 1.7. FT, 
( 5 . M t 

oO 

&0 

loo 

68.1 

67.6 

18,0 

BASELINE CLEAN CHAMBER (REPEAT) 
CORRECTED SPEED - 86% (REPEAT) 

66.4 65.1 70.6 71.6 72.0 71.3 

72.1 

71.3 

69*4 

.WL 

104.4 

VEhlCLfc *'-n 


71.6 

71 ,3 

71.8 

69. 1 

67.3 

70.6 

72.3 

71.6 

70. a 

72.1 

70.6 

69*9 

104,7 

t-F f> 

160 

68.8 


66.8 

67,4 

07.6 

70.6 

71,0 

71.3 

69.5 

69.6 

70.8 

69.4 

103.6 

LOC SC^’c^t.CT*^v 

2U0 

72.6 

74.3 

73.8 

73.1 

72.8 

73.7 

73.5 

74.2 

74.0 

71.5 

67.8 

69.1 

106.4 

DATE e/n//6 

250 

79.0 


80.0 

60.4 

80.6 

79.2 

76. D 

82.2 

64.2 

61. 5 

77,0 

76.3 

114.5 

30/8. 

>115 

76,3 

7fc.b 

77.0 

76.0 

75.6 

75.0 

73.5 

72.7 

69.5 

68.8 

67.3 

66.3 

106.6 

tape 

40Q 

77.8 

77.3 

76,3 

76.3 

75.1 

74.7 

73.7 

71.7 

69.0 

68 • 8 

66.3 

63.6 

106.3 

BAR 30. 0 *^6 

500 

/a.o 

74.6 

75.0 

75.1 

74.3 

74.2 

73.7 

72.5 

66.7 

67,5 

65.3 

62.6 

109,6 

(01172. N/N2) 

6iC 

78,3 

76.6 

76.8 

76.6 

75.3 

74.7 

74.0 

72.5 

69.7 

69,0 

66.9 

63.1 

106.6 

TAMB OEfc F 

due 

75.3 

76-^5 

76.3 

76.6 

76>1 

75.2 

74.2 

73.0 

70,2 

70.0 

67.9 

64« 1 

106.9 

(303. uEG XJ 

1 iJOC 

75,3 

75.3 

76.3 

77.0 

76.3 

75.4 

73,5 

73.0 

71.9 

68.0 

65.1 

64. a 

106,6 

T^ET 74, OlG F 

1260 

78.5 

73.8 

78.1 

78,1 

77.1 

76,2 

78.2 

75.0 

76.2 

72.5 

67,7 

66.6 

109.9 

(296. OcG O 

160C 

78,1 

eo*& 

80.1 

79,4 

79.1 

77.7 

76.2 

74.8 

70*2 

70,7 

66.7 

66.6 

109,3 

H*CTi7.31 GH/mj 

2C00 

79,6 

61.1 

62.3 

60.6 

61.1 

60.7 

81.0 

80.5 

74.7 

77.0 

69,3 

72.8 

112*7 

(.01731 aG/'<3» 

25u0 

80.8 

61*3 

81.6 

83.9 

66.1 

89.7 

91.9 

91.0 

66.2 

85.2 

82.1 

ao*o 

121.4 

NFA U201. RP*' 

3130 

86.8 

60*1 

84.5 

85.9 

91.3 

97.1 

99.1 

98.5 

96*0 

91 .4 

88.6 

87.5 

126.6 

(1487. KA£,/5tCj 

4G00 

9ti .7 

95.3 

93.0 

96.3 

,^99,9 

107.6 

108.8 

106.9 

101.4 

99.3 

95.1 

96.4 

137.6 

NFK 13845. RP'* 

*=^000 

95.7 

96.4 

97.4 

99.5 

01.6 

109.7 

112.0 

109,4 

104.8 

101.7 

99.8 

97, a 

140.4 

(1450. «Ai,/sc.C» 

d300 

94.3 

^2.'? 

93.2 

97,0 

9d,4 

102-9 

107,4 

105.6 

101.4 

99.4 

94.6 

90.6 

136,0 

NFD 16100. RP« 

aouo 

92.8 

93.8 

94.5 

97,0 

96*7 

96.1 

102.3 

101.4 

97*6 

93.8 

90,7 

ae.i 

l3t*9 

(1686. r( An/SfcC ) lOOuC 

1U2.4 

1U4.9 

106.2 

107.6 

106.2 

106.8 

107,5 

106.1 

101.6 

97.7 

95.0 

92.3 

139.2 

NO* OF HLAuES A4 

1250C 

94.1 

95.4 

95.8 

98.0 

99.4 

100.6 

102.2 

101.1 

97.4 

93.6 

90,7 

65.7 

132,7 

FAN TIP SPEED 

16C0C 

92.8 

93.5 

94.9 

97.4 

9d.3 

99,7 

100.6 

99.3 

95. 0 

91.4 

87.2 

63.2 

131.5 

1230. FT/bEC 

2000C 

RA. 1 

95.3 

95.7 

98. J 

99.0 

100.6 

98,9 

96,5 

91.6 

87.7 

83.4 

79.8 

131.1 

2500 0 

90.0 

9 u . 6 

92.2 

93.6 

94*2 

97.1 

96.7 

93.5 

69.9 

84.2 

80. S 

76.3 

126.9 


31600 

89.0 

69.3 

90.4 

92.1 

V2 .4 

93.8 

93.4 

91.2 

86.1 

79.4 

74.4 

71.2 

126.6 


40J JO 

84,7 

65.6 

66.9 

66,3 

aa.a 

90.6 

90.1 

87.3 

62*6 

75.8 

70.0 

67.7 

124.5 


50000 

81.3 

61 .a 

63.6 

84.5 

65.6 

86.7 

67.0 

83.9 

79.2 

71.7 

67.3 

66.7 

122*6 


O3000 

77.2 

77.5 

79.0 

79.3 

61.0 

63.2 

82.9 

80.7 

75.5 

68.6 

66.9 

66.2 

121.6 


0 0 0 - 0 

72,3 

71.7 

73.9 

73.1 

73.6 

61.2 

81.1 

79.7 

72,6 

69,7 

70.2 

63.5 

123.2 

. r R A L L 4 1. C u 

r^ATce 

1U5.7 

107.5 

108.4 

110.3 

U.2 

114.6 

116.2 

114.2 

109.8 

106.7 

103.6 

102.6 

145.6 


00 


00 

CS3 


Table 36 


MODEL SOUND PRESSURE LEVELS (59°F, 70% Relative Humidity.Day) 


Angles from Inlet in Degrees (and Radians) 




0. 

lu. 

20. 

30, 

40e 

50. 

50. 

70# 

60, 

90. 

100. 

no. 

0- 



{Q* \ 

1(0. l7l(0, 35 MO, 52)(0,7D)(C,87)(1 ,o51(1, 22 )(1, 401(1, 57 1(1. 751(1,92 MO, >10 


bO 




BASELINE CLEAN CHAMBER (REPEAT) 




fHL 

RADIAL 17 « -EJ-. 

0,5 




CORRECTED SPEED 

-.69% 

(REPEAT) 





( 5. Ml 

1 UO 

/2.0 

>2.0 

70, a 

69.6 

b7.6 

66,0 

70.5 

71.0 

70,7 

70,6 

70,2 

69.0 

1 03 * 8 

VEhlCLt. R-ll 


75.7 

76.0 

75.1 

72.9 

71.6 

71.5 

73.0 

72.3 

72.4 

73.1 

72.2 

71.8 

106.4 

CONflb Cf 0 

160 

71*5 

7 1 • g 

66,8 

70. 1 

7q.I 

69.6 

68,0 

69.3 

68.7 

68.6 

69,2 

68.0 

102.8 

LDC SChENECTADY 


74. a 

76.5 

75.6 

74.1 

73.3 

73.5 

72,8 

71,5 

68.4 

69.6 

71.2 

71.5 

106.0 

DATE 'i/11/76 

2bO 

CJ0.5 

80.3 

79.6 

79.6 

77. a 

75.6 

74.7 

72.5 

72.2 

72.1 

70.9 

68.3 

1Q8.8 

RUN ;>o/9 , 



81,8 

$1.3 

80. 1 

79,3 

77.3 

75.5 

74.0 

71.9 

71.1 

69.7 

68.5 

109,7 

TAPE 

400 

7a, 7 

78.8 

76.6 

77.6 

76.3 

74.6 

73.5 

71.0 

69.2 

68.3 

66.7 

63.8 

107.0 

PAP 30,0 Mt 

boo 

75.7 

76.0 

76,6 

75.6 

74.6 

73.5 

72.7 

70.8 

68,9 

68.1 

65,0 

63.0 

105.5 

(01172, N/M2) 

tJJO 

7a. D 

78.5^ 

76.3 

77.3 

76.6 

75.0 

73.5 

71.5 

70.1 

69. 1 

67.7 

64.3 

107.2 

TAn.8 06. OEG E .. 

aoo 

77.9 

78.0 

77.6 

76.1 

77.1 

74.7 

73.2 

71.0 

69.1 

68.8 

67.7 

64.2 

107.0 

(303, UE6 KI 

1000 

73.9 

74.8 

75. 1 

75.5 

75.1 

73-2 

71.7 

70.3 

67.1 

63.3 

64,5 

63.2 

104,9 

TW£L. 75 1 tte_F. . 

„L25JD- 

73^5. 

74.Q 

75.4 

75.3 

73.6 

72.2 

70.2 

67.6 

65.9 

64.3 

62.1 

60.2 

104.0 

(297. UE& K) 

leao 

74.7 

75.3 

75.. 

74.6 

73.8 

72.7 

71.2 

68.1 

65.2 

64.0 

61,9 

60.5 

104,1 

HACT16.27 ^M/M3 

2000 

77.5 

78.1 

77,9 

77.4 

77.6 

76.0 

74.0 

70.3 

67.2 

65.3 

63.7 

62.7 

107.1 

( ,01627 KS/M3 ) 

2bJ0 

79.0 

78*8 

79.9 

80.2 

79.3 

77.7 

76,7 

72.6 

69.9 

67.2 

66.2 

63.9 

109.1 

NF* ll39j, RPM 

3lb0 

81.2 

8 0.6 

80,8 

61.6 

60.6 

79.9 

78.4 

75.0 

72.1 

69.2 

68 . 5 

66-7’ 

110.9 

(1193. KA;>/S£C) 

4Q(jO 

8 3.4 

64.0 

83.8 

84.1 

63.4 

83.4 

82.1 

78.0 

74.8 

73,1 

70.4 

69-3 

113.9 

NFR lUa6t.RP.t! 

500Q 

8 J.fii 

84,4 

85,2 

85.5 

65.9 

85.5 

85.0 

80*9 

78.0 

75.8 

73.4 

71-0 

116.2 

(1163, RAD/SEC) 

630G 

85.2 

85.7 

87.3 

88.7 

88.4 

86.2 

86.2 

82.9 

78.6 

76.2 

73.9 

72.2 

118,4 

NFD 16100. RPM 

8000 

94*6 

96. 1 

97*8 

101.8 

1 0 4 « 4 

105.9 

IO4.6 

101.2 

96*6 

93.9 

91.4 

68,6 

13S*1 

(1666. KAf)/S£C 1 lOQUO 

87.5 

66.7 

89.5 

92.6 

93.2 

94.6 

93.0 

89.7 

85.1 

81.7 

80.2 

77,7 

124.1 

NO, OE pLADES Ad 

12500 

87.0 

f>6.2 

89.6 

90.3 

90.6 

90.6 

90.2 

85.2 

80.8 

77.1 

75.8 

73,1 

121.3 

FAN TIP SPEt D 

16000 

99.2 

94.7 

94.6 

97.1 

97.5 

96.2 

97.1 

93.8 

68.2 

84.7 

61.8 

79.1 

128,8 

9&7,_ F_(/S.EC 

200U0 

88*2 

88.2 

89.2 

91,2 

91.0 

95-1 

89.6 

85.5 

79,7 

75.8 

73.2 

70-2 

122«2 


25000 

ab.6 

87.8 

91,4 

94.1 

93.4 

93.8 

92.4 

88.5 

82.8 

77.0 

74.8 

71-9 

125.5 


31500 

83.3 

84.7 

87.1 

89.5 

90.3 

90-0 

88.3 

84.2 

76.9 

70,8 

67.4 

64.1 

122.4 

.. 

40000 

7>.7 

80 • b 

83.1 

85.1 

65.9 

86.3 

83.8 

79.7 

72.7 

66,7 

62.0 

60-2 

119,6 


50000 

75.5 

76.3 

78,7 

8] .1 

81.9 

62.3 

80.5 

75.7 

68,2 

63.1 

58,9 

56.6 

117.5 


630OC 

71.3 

7 J .7 

74,0 

76,5 

77.4 

76.2 

7b. 4 

71.2 

64.9 

60.4 

57,3 
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